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POUL FLEMMING MOLLER 


1885 — January 22nd — 1945 


The first chair of medical radiology at the University of Copenhagen 
was established in 1930. Also before that time some instruction in the 
new science had been given, but it had been incidental and spread. 
JOHAN Fr. FiscHer had for many years been an excellent director 
of the roentgen services of the municipal hospitals of Copenhagen, and 
a watchful, intelligent pioneer,’ especially in roentgen therapy. At the 
Finsen Institute, AxeL Reyn had carried the light therapy forward 
in a worthy manner, and at the State Hospital H. J. Panner had 
striven steadfastly for improvement of roentgen diagnosis in those 
first, difficult years. 

Chairs of radiology were being established at the universities in the 
different countries; Sweden had had one already for several years. In 
Denmark, the possibility of a similar establishment had long been 
discussed. PANNER hesitated from accepting the charge; he had for 
several years held brief series of lectures, but did not feel his health 
strong enough for the greater responsibility. 

FLEMMING MOLLER became the first appointed lecturer in medical 
radiology at the University of Copenhagen, and at the same time head 
of the roentgen clinic at the State Hospital. To the last-named post 
he brought the results of a thorough and clinically all-round training. 
In 1916, five years after he had graduated in medicine, he had become 
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assistant, first to FiscHer, afterwards to PANNER; from 1920 to 1930 
he had been head of the roentgen clinic of the Frederiksberg Hospital, 
in which position he won general recognition as an excellent diagnostician 
and by his exceptional technical abilities. During those years he wrote, 
as thesis for the degree of M. D., what is until now his most outstand- 
ing contribution to medical radiologic literature, a study on CaLvE- 
PERTHES disease (malum deformans coxae infantile), in which he 
definitely established the clinical and roentgenologic picture of that 
affection. He has since during many years closely followed the cases 
mentioned there, and has shown that the prognosis of the disease was 
not as good as it had been thought, as many of these cases were followed 
by even considerably deforming arthritis, which made the patients more 
or less invalids. 

FLEMMING MoeLLER has been a very diligent writer. Besides the 
work just named, his literary output until now consists of twenty-two 
larger and smaller papers, most of them dealing with questions of 
roentgen diagnosis. In the last years, three subjects, particularly, have 
engaged his attention: fluorine poisoning, silicosis and the roentgen 
picture of the tuberculous intestine, as contrasted with that of simple 
colitis and cancer. To the roentgen picture of fluorine poisoning in 
cryolite workers, his name will always remain attached as the first 
who established that picture and the etiology of the disease. At the 
same} time, he described (together with SkULE GuDJONSSEN) the other 
aspects of its pathologic picture: the stomach affection and the pul- 
monary changes. With silicosis, he has dealt in three papers (1927, 
1934 and 1940), in which he describes in detail the roentgen picture of 
the! disease and thoroughly discusses its diagnosis from tuberculosis 
and other affections of the lung. In other papers on pulmonary 
affections he has dealt with such subjects as lung cysts and pleura 
thickenings, and he was one of the first to introduce bronchography. 


About roentgen therapy he wrote, in 1928, an orientating paper, in 


which he particularly emphasized the importance of rational measure- 
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ment and calculation of the depth dose; and in 1924 he described 
the roentgen picture of myelomatosis. Finally, he has published a 
number of studies based on special cases, for instance of non-acute 
perforations from the gastrointestinal tract, and has made numerous 
contributions to the discussions in the Danish Radiologic Society. 

As said, it became the privilege of FLEMMinG MoLLER to lay the 
foundations of the instruction in radiology in Denmark. In his lectures 
he deals especially with the {diagnosis. His courses fall in the third 
semester after the students have passed their first examinations; that 
is at a time when their clinical and patho-anatomic knowledge is not 
very great; and without at least a certain familiarity with those 
subjects a part of the instruction in radiology must necessarily fall 
on stony ground. FLEmMMiInc MoLLER has understood this, and has 
therefore introduced a repetition course during the last semester before 
the final examinations, which is of great value for the physicians- 
-to-be. 

One of FLEMMING MoLLER’s best qualities, besides those displayed 
in his scientific writings, is his critical sense. As university teacher he 
has had occasion to review a great many scientific works. His oppo- 
sition at the M. D. disputations has always borne the mark of careful 
preparation; one feels that he has really worked with the subject and 
has tried to see it in a new light; and he understands to shift wind and 
sun equally in a calm and objective manner. 

The lines he has laid down for the instruction in roentgen diag- 
nosis at the University of Copenhagen are being followed with good 
results at the much younger University in Aarhus. It might perhaps 
be wished that some more time could be given to the therapy. 

As diagnostician, FLEMMING MOLLER is absolutely the leading in 
Denmark. One feels this nearly every time he takes part in a discus- 
sion, and most do his collaborators feel it in the daily work at the 


roentgen clinic. His care and his ability to interpret a radiogram are 


unique. 
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On Fiemmine sixtieth birthday anniversary, Danish 
Radiologists wish to thank him because he has always done his best 
to raise the standard of the medical profession and advance radiology, 
for his lucid teaching, his critical sense, and last, but not least, for his 


good fellowship. 


Carl Krebs. 


& 


. 


FROM THE RADIUM CENTER, COPENHAGEN (CHIEF: JENS NIELSEN, M. D.) AND THE SURGICAL 
SERVICE OF THE FINSEN INSTITUTE (CHIEF: PROF. 0. CHIEVITZ) 


THE MALIGNANCY OF GIANT CELL TUMORS' 


A Study on Giant Cell Tumors and Allied Affections in Bone, with 
Reference Specially to their Malignancy 


by 
Sigurd Ry Andersen 


The malignancy of giant cell tumors is a controversial subject; which 
is not surprising, since the nature of these affections and their delimita- 
tion from a number of other benign and malignant affections in bone 
are still uncertain. In the last twenty years a great deal has been writ- 
ten about them: for particulars, GescHickTeR & CoPELAND’s excellent: 
»Tumors of Bone» (New York, 1936) and HELLNER’s: »Die Knochen- 
geschwiilste» (Berlin, 1938) may be referred to. Here, I shall call atten- 
tion only to a few points of particular importance in connection with 
the subject. 

The best known theory respecting the pathogenesis is the one advanced 
by GerscHicKTER & COPELAND, according to which the giant cell 
tumors and osteitis fibrosa are not true neoplasms, but an abnormally 
highly developed phase of the normally occwring absorption of calcified 
cartilaginous tissue which takes place during the normal endochondral 
growth of the bones preformed in cartilage. This absorption takes place 
by means of giant cells —osteoclasts — whose proliferation should be 
abnormally great owing to traumatically determined nutritional distur- 
bances in the bone. 

In the epiphyses of the long tubular bones, in which the vascular 
supply is poorest, there should, as a result of this, develop the more 
progredient forms, called giant cell tumors; histologically characterized 
by numerous giant cells with centrally situated nuclei and abundant 
hemorrhage, but only slight fibril formation and little, or no formation 
of new bone. The meta- and diaphyses, whose nutrition is better, should 
offer better conditions for a restorative reaction, resulting in the devel- 


1 Read, in a somewhat modified form, at the meeting of the Danish Radiologic 
Society, Feb. 9th, 1944. Submitted for publication, Aug. 25, 1944. 
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opment of local osteitis fibrosa, mostly in the form of an isolated bone 
cyst histologically characterized by a stroma rich in fibrils and with new 
bone formation, but only few giant cells and little hemorrhage; besides, 
there may be formation of cysts, because the bone tissue after resorp- 
tion of hemorrhage cannot collapse. This restorative reaction, which is 
termed /ibro-ostosis, should be furthered by the thicker cortex of the 
diaphyses, which forms a barrier against the abnormally proliferating 
tissue containing the osteoclasts; and the same should apply, though in 
lesser degree, to giant cell tumors in the head, vertebrae, ribs and fingers; 
which should explain the intermediate histologic forms often seen in 
those sites. According to GESCHICKTER & COPELAND, giant cell tumor 
and osteitis fibrosa should thus be two phases of the same disease, and in 
accordance with this conception they also term them respectively pro- 
gressive and regressive osteoclasia. 

According to this theory, the formation of giant cell tumors is con- 
nected with the development of the bones preformed in cartilage; and, 
in fact, they are found exclusively — or, at any rate, almost exclusively 
— in these. An exception to this are, however, the giant cell tumors 
— epulis gingivae — formed along the alveolar borders (which are pre- 
formed in connective tissue). GESCHICKTER & COPELAND consider these 
as entirely homologous formations, only connected with the normal 
resorption of the deciduous teeth by odentoclasts; and in support of this 
they point to the fact that epulis hardly ever occurs back of the first 
molar. With regard to the giant cell tumors that not rarely occur in, 
or near tendon sheaths in the hand and foot, they believe that they arise 
from sesamoid bones. 

Generalized osteitis fibrosa (Recklinghausen’s disease) is now held to be 
caused by hyperparathyroidism, most often a parathyroid adenoma, with 
secondary changes in the calcium- and phosphorus levels of the blood, 
and in the bones, where not only extensive halisteresis and multiple 
diaphyseal cysts are seen, but sometimes also epiphyseal giant cell tu- 
mors of a histologic structure similar to that of the solitary. It is even 
stated that the disease may begin with a giant cell tumor or an epulis. 
As a rule, removal of the adenoma will cure the disease, whereupon the 
changes in the bones disappear. 

GESCHICKTER & COPELAND have, on the basis of a very large materi- 
al, maintained that a giant cell tumor always is benign, and that in cases 
where metastases appeared and death supervened the diagnosis must have 
been wrong, in the sense that an original osteogenic sarcoma had not 
been recognized, or that the death was due to some other cause. In 
recent years they seem, however, to have had some doubts; and in the 
last edition (1936) of their work they relate a case which seems clearly 
to show malignant transformation of an originally benign giant cell tu- 
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mor. The theory proposed by the two authors seems very plausible and 
no doubt contains many correct observations; besides, it is the only 
one, so far, by which it has been possible to give a picture embracing 
both giant cell tumor and osteitis fibrosa. It has, therefore, also many 
adherents, though up to the present it cannot be said to have been 
proved. 

While it is commonly agreed that osteitis fibrosa is not a genuine 
neoplasm, but always a benign affection (albeit from time to time cases 
of osteogenic sarcoma are reported, which have resembled benign bone 
cysts and have been treated as such), it is maintained by many that giant 
cell tumors are true tumors, mostly benign, but in some cases malignant 
(W. B. CoLey, J. Ewrne, F. W. Stewart). Others (H. L. Jarre and 
co-workers) would among the epiphyseal giant cell tumors in long tu- 
bular bones recognize a separate gioup, which they conceive as genuine 
neoplasms of varying malignancy. They have even subclassified these 
tumors into three grades, according to the degree of their malignancy; 
rather on the line of BRopERs’ system for grading of cancer. The weight 
is laid chiefly on the degree of differentiation of the stroma; the giant 
cells being considered as a more secondary phenomenon. Only typical 
giant cell tumors are recognized, while the numerous “‘variants” of such 
are left out. Their classification is as follows: 

Grade I. Typical giant cell tumors of absolutely benign appearance, with numerous 
multinuclear giant cells with centrally situated nuclei and a »not compacted» stroma of 
chiefly round or oval cells with slight fibril formation; slight cellular atypism, no, or at 
most a few, normal mitoses. Furthermore, abundant hemorrhage and deposit of blood 
pigment, but only very slight new bone formation. 

Grade II. Tumors with compacted stroma and marked atypism with rather fre- 
quent abnormal mitotic figures, perhaps also the giant cells somewhat atypical. 


Grade III. Tumors with sarcomatous stroma with highly atypical cells and small 
giant cells. 


Grade I corresponds to typical giant cells and are stated mostly to 
remain benign, but often to recur, and then to exhibit characteristics 
which put them in the next grade. The tumors of grade II correspond 
in appearance most nearly to ‘the »malignant giant cell tumors», and are 
stated to have considerable tendency to recur, and in some cases to be- 
come malignant. The tumors of grade III are stated to be malignant, 
and to metastasise sooner or later. 

The classification seems to me to be rather artificial, particularly as 
regards grade III, which in my opinion is only an expression for an osteo- 
genic sarcoma with giant cells; a by no means uncommon finding. — The 
authors point out that the roentgenologic picture may be the same in 
all three grades, and stress the necessity of biopsy being performed in 
all cases. 
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As basis for their classification they have only a material of 14 
sure cases of epiphyseal giant cell tumor, all in subjects above the age 
of 21 years. Of these, 3 are stated to have become malignant and ended 
in the patients’ death. A closer scrutiny of the material shows, however 
that only with regard to the first of the cases is the documentation suf- 
ficient to make it acceptable as proof; and even so, the original micro- 
scopy classed it as grade II; that is as not indubitably benign. 

Interesting, but somewhat lacking in clarity is a paper by F. W, 
Srewart & co-workers, relating some cases of so-called »malianant giant 
cell tumor», which clinically and roentgenologically resembled benign 
giant cell tumors, but in which the first microscopy nevertheless showed 
very slight signs of malignancy, mostly in the form of single abnormal 
mitotic figures; the malignancy eventually being confirmed by the appear- 
ance of metastases and the death of the patients from malignant sar- 
comas containing giant cells. Unfortunately, no photographs of the pre- 
parations are given. The authors do not themselves draw any final con- 
clusions from the material. It is possible that these somewhat dubious 
»malignant giant cell tumors» were merely osteogenic sarcomas, perhaps 
of a special type. On this point, there is need of further investigations; 
but the cases may serve as a reminder always to make thorough histo- 
logic examination, and in case of doubt to repeat the biopsy. Ew1ne 
concludes (with GororTH) that »there are all degrees of malignancy; 
each must be evaluated according to its particular structure». 

In the course of years a number of cases have been reported, about 
which it has been maintained that malignant transformation of benign 
giant cell tumors into sarcoma has been proved. In hardly any of them the 
proofs are satisfactory. It must be an absolute requirement that the 
original tumor is beyond all doubt benign, not only clinically and roent- 
genologically, but also histologically. Especially must it be pointed out 
that both chondrosarcomas and osteogenic sarcomas may give an exact- 
ly similar roentgenologic picture. Furthermore, it would be best to re- 
quire that some years shall have elapsed before the malignant process 
manifests itself; since otherwise it is difficult to exclude the possibility that 
the growth is a primary osteogenic sarcoma. In the malignant stage there 
must often be required the occurrence of metastases of indubitable 
histologically malignant character; because a giant cell tumor often, if 
it has become infected or has been the object of several operations or 
irradiations, gets another, seemingly more malignant appearance. Nor 
yet can invasion of giant cell tumor tissue into the surrounding soft 
tissues be taken as proof of malignancy, since such invasion often occurs 
also in the case of otherwise benign giant cell tumors. In going through 
a number of cases from the literature I have found at any rate three 
that seem rather convincing. The first is GEscHICKTER & COPELAND’s 
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case, already mentioned, of a giant cell tumor in the upper part of the 
tibia of a man, 45 years old, who three years after cure ttage and post- 
operative roentgen treatment had to undergo amputation for an osteo- 
genic sarcoma. The other two — in which photomicrographs are lacking, 
though — are reported by W. B. CoLey (his cases no. 1 and 5). In the 
first, the growth was situated in the lower part of the femur of a man 
39 years old, and had been treated by curettage and postoperative roent- 
gen. In the other, it was situated in the upper part of the tibia of a man 
aged 19 years, and had been treated by curettage followed by radium 
(formerly published by Stone & Ewine). 

Besides, there are a number of cases in which the malignant transfor- 
mation seems likely, but has not been proved. That such transformation 
may, in fact, occur, is also recognized by many writers (HELLNER, among 
others), though it is considered as very rare. 

We do not know what causes a giant cell tumor to become malignant. 
W. B. Cotey, who believes that it is a genuine neoplasm, which in about 
15 per cent of cases becomes malignant, has pointed out that the malig- 
nant mostly are those that have been subjected to postoperative radia- 
tion treatment, and he therefore deprecates such treatment, at least as 
postoperative measure. His material consisted of 23 patients treated by 
curettage followed by radiation treatment, and of these he states that 
in 7 cases the tumor became malignant, whereas this was only the 

case with 1 out of 31 that had been treated only surgically. Of the cases 
in which radiation treatment had been given, one had been treated with 
radium, the others with roentgen (dosage not stated). It cannot be seen 
from the material whether it had been in any way sorted before the 
choice of therapy was made, and most of the cases related do not seem 
convincing; so there is really no support for this hypothesis about the 
effect of postoperative radiation treatment in these cases. The proce- 
dure also still has some adherents (HELLNER); but on the whole the ten- 
dency in recent years is to use either roentgen therapy alone (as first pro- 
posed by HERENDEEN) or surgical therapy; whereas radium treatment 
seems to have been abandoned. The roentgen treatment is most often giv- 
en serially, with fractioned doses considerably smaller than in the case 
of malignant tumors. ScHinz and ZuPPINGER for example use doses of 
2,400—3,600 r in all These series can be repeated, because the giant 
cell tumors, in contrast to the malignant, do not become radioresistent (LA 
CHARITE). HERENDEEN has called attention to the fact that giant cell 
tumors in the first month or two after the irradiation show a »paradozxical 
reaction» in the form of passing increase of the tumor and effacement 
of the bone contours. But after that length of time the reaction sub- 
sides, and instead there begins, in the cases where the irradiation has had 
a favorable effect, a reactive healing process in the form of increased 
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new formation of bone. American writers, especially, still recommend 
surgical treatment, however; mostly curettage, because they consider 
the results of irradiation as uncertain (GESCHICKTER & COPELAND). In 
this connection it may be mentioned that localized osteitis fibrosa nearly 
always is treated by curettage. In many cases this lesion subsides spon- 
taneously, though; and, besides, an osteitis fibrosa is, on account of its 
histologic structure, very little radiosensitive. Epulis gingivae, which is 
always benign, seems to respond well both to roentgen and radium 
therapy (KJELLBERG) and to excision. 

When a giant cell tumor has become malignant (or in a wrongly 
interpreted case of osteogenic sarcoma), radical operation is indicated 
unless there are distant metastases. These tumors are never radiosensi- 
tive. 

In Denmark, only a few authors have written about giant cell tumors 
(FLEMMING MOLLER, FLEISCHER-HANSEN et al.), and no case of malig- 
nant transformation has been reported. CoLLtin has recorded the cure 
of 10 cases of epulis by radium treatment; all recurrences after surgical 
operation. Besides, Kress has reported the cure of 4 epiphyseal giant 
cell tumors by large doses of roentgen; most of them, though, with re- 
sulting ankylosis and destruction of the epiphysis. 

As these lesions are very rare (the Mayo Clinic, for instance, has only 
3 or 4 cases each year), I have thought it of interest, though the material 
is small, to report the cases from the Radium Center in Copenhagen and 
the surgical service of the Finsen Institute. All the cases from the period 
1930 to 1943 are included, after elimination of a number not sufficiently 
examined. Of the 47 remaining, 43 were examined microscopically, and 
nearly all these preparations I have had an opportunity to study; in 
cases of doubt they have been submitted to Prof. J. ENGELBRETH-HoLM, 
M. D. 

Where there has been doubt about the differential diagnosis between 
giant cell tumor and osteitis fibrosa in the long tubular bones I have 
rested my judgment on the clinical picture and the result of the roent- 
genographic examination rather than on the microscopy, which in these 
cases often is somewhat inconclusive, because the histologic picture of 
these lesions no doubt changes somewhat in the course of the disease 
and especially seems to depend on whether the microscopic examination 
has been made during the progressive or the regressive phase. 

The material is no doubt to some extent a selected one, most of the 
cases having been referred to the Radium Center and the Finsen Institute 
from other hospitals; and a number of them are recurrences after previous 
treatment elsewhere. Though epiphyseal giant cell tumors are generally 
stated to occur most frequently in the third decade of life, the average 
age for the patients with this lesion is in my material 42 years; which 
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also seems to indicate its being more selected, containing a larger pro- 
portion of more serious cases; recurrences and malignant transformation 
being most often recorded in the older age-classes. 


The Material from the Radium Center and the Finsen Institute, 1930—1943 


Giant cell tumor in epiphyses of long tubular bones .................... 11 
(Probably primary osteogenic sarcoma, mistaken for giant cell tumor ....... 1) 
Giant cell tumor in short bones and in soft tissue ...............6..000: 3 
Localized osteitis fibrosa in long tubular bones .....................0005 8 


Generalized osteitis fibrosa 


Localized osteitis fibrosa in upper jaw 2 


The following is a brief summary of the different case histories. 


Giant cell tumor in epiphyses of long tubular bones 


Case 1, — K 7772. Commercial agent, aged 52 years. — Typical giant cell tu- 
mor in medial condyle of femur, verified by microscopy. Curettage, with insertion of 
radium, 480 mg/h. Since well, function good, no recurrence; followed for 11 years. 


Case 2. — R11572 (and K 11125). Hous wife, aged 34 years. — Giant cell tumor 
in medial condyle of femur. Microscopy: giant cell tumor with xanthomatous areas. 
Roentgen treatment, 150 r x 12, total, 1800 r., without effect. Two years later, curettage 
with good effect. Since well, no recurrence, but ankylosis of knee joint. Followed for 
9 years, 


Case 3. — K 10484. Housewife, aged 55 years. — Typical giant cell tumor in 
lateral condyle of tibia, verified by microscopy. Completely cured after curettage. Fol- 
lowed for 81/, years. 


Case 4, — R 13902. Farmer, aged 49 years. — Typical giant cell tumor in lateral 
condyle of tibia, verified by microscopy. Roentgen treatment, 4 series with resp. 800, 
900, 900 and 900 r. total, 3,500 r, without effect; wherefore curettage. In the following 
year, recurrence with perforation to the skin; renewed curettage with good effect. 
Since well, function fairly good, no further recurrence. Followed 7 years. 


Case 5. — K 12427. Bicycle-dealer, aged 59 years. — Typical giant cell tumor 
in medial condyle of femur, verified by microscopy. Curettage (Holbaek County Hospi- 
tal); two years later recurrence and renewed curettage. Four years later again recurrence 
and curettage, this time with good effect. Since well, function fairly good, no further 
recurrence. Followed for 8*/, years. 


Case 6. — R 16725. Housekeeper, aged 44 years. — Probably giant cell tumor 
in lateral condyle of tibia (no microscopy). Curettage and intense postoperative roentgen 
treatment, 10,500 r (Aalborg County Hospital). Five years later suddenly roentgen 
ulcer, but hardly recurrence; excision and curettage. Microscopy: cicatrix from irradia- 
tion (¢). As there-was no tendency to healing, resection; later amputation of femur. Func- 


9 
~ 


450088. Acta Radiologica. Vol. XXVI, 


—— 
— 


18 SIGURD RY ANDERSEN 


Fig. 1. Fig. 2. Fig. 3. Fig. 4. 
Fig. 1. Benign-looking giant cell tumor in head of right humerus untreated. (April, 
1940) 


Figs. 2—3. Same tumor after roentgen treatment, resp. 2,400 r (Sep., 1940) and 
5,600 r (Oct., 1941). After passing progression, considerable reparatory new 
bone formations. No signs of malignancy. 

Fig. 4. Same tumor, Feb., 1943. In the lower part of the bone there is now consider- 
able destruction with ill-defined limits, large perforation and spontaneous 
fracture. Strong suspicion of malignant transformation. 


tion of stump good. Followed for 6'/, years, but only for six months after the amputa- 
tion. 


Case 7.—R21715. Army officer, aged 28 years. — Clinically and roentgenolo- 
gically typical giant cell tumor in medial condyle of tibia; histologically of a type inter- 
mediate between giant cell tumor and osteitis fibrosa; microscopy (twice) showing numerous 
large and small cysts with hemorrhages and blood pigment. In the walls of the cysts, 
many giant cells in a rather fibrillar stroma, peripherally, osteoid tissue. Roentgen treat- 
ment, 5 series: 600, 1100, 900, 900 and 1800 r, 5300 r in all, without effect. Curettage 
with good effect. Since well, function good, no recurrence. Followed for 4 years. 


Case 8.— R 22255. Farmer, aged 20 years. — Formerly well. In 1937, uncom- 
plicated fracture of right forearm; never injury to right shoulder. In January, 1940, 
suddenly pain in the latter while working, and, as pain persisted, referred to the Radium 
Center in April, same year. Clinically, general condition good; corresponding to right 
shoulder slight tumefaction, tenderness and restriction of movement; otherwise nothing 
objectively abnormal. Roentgen examination showed in head of right humerus a benign- 
looking giant cell tumor, the size of a duck’s egg, occupying the whole of the epi- and 
metaphysis and extending for some distance into the shaft. It was delimited by a thin 
shell of bone without sure signs of perforation. No spiculae or other signs of malignancy 
(see Fig. 1). 
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Fig. 5. Biopsy specimen from head of humerus, April, 1940: Untreated, benign-looking 
giant cell tumor with multinuclear giant cells in typical, non-compacted, slightly 
fibrillar stroma with copious hemorrhage but no osteoid tissue and no signs of 
malignancy. (x96), 

Fig. 6. Same preparation more highly magnified. No signs of malignancy. (480). 


Biopsy specimen taken with Christiansen’s trephine, April, 1940: Rather thick col- 
umn of tissue, about 1.5 cm. long, consisting of tumor tissue with numerous giant cclls 
with many centrally situated nuclei in a typical, in places slightly fibrillar stroma with 
ovoid to spindle-shaped, often somewhat angular nuclei. A few, not tumorous mitotic 
figures, no cellular atypism and no invasive growth in the surrounding adipose tissue. 
Copious hemorrhage and a little bone tissue in the process of resorption, but no osteoid 
tissue. Histologic diagnosis: Benign-looking giant cell tumor. (Figs. 5 and 6.) 

The patient was given roentgen treatment from April, 1940, to May, 1942, 6 series 
in all, of resp. 800, 1600, 800, 1200, 1200 and 800 r; total, 6400 r (180 kv.; 0.5 mm. Cu.; 
distance. 40 em.; field, from 10X15 to 2024 cm; 100—200 r per dose). Several con- 
trolling roentgen examinations showed in the beginning some progression of the tumor, 
later continued healing with considerable reparatory new bone formation both in the 
compacta and in the many sharply delimited trabeculae. No signs of malignancy. (Figs. 


Fig. 5. Fig. 6. 
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Fig. 7. Fig. 8. 
Tissue removed by curettage March, 1943: heaps of large cells, suspected to 
be sarcoma cells; with irregular, in many cases enormous nuclei with tumor-like 
mitotic figures. 
Fig. 8. April, 1943: Polymorphocellular (osteogenic) sarcoma with close-set, mostly 
spindle-shaped cells with some fibril formation, enormously varied nuclei and 
abnormal mitotic figures. 


2 and 3.) Also the subjective symptoms disappeared, and from May, 1942, the patient 
was in possession of his full capacity for work, with only a slight restriction of movement 
in the right shoulder joint. During this time no microscopic examination was made. 

In January 1943, — that is about 3 years after the affection began, — he suddenly, 
while working, again felt a pain in his right shoulder. In February there was consider- 
able restriction of movement, and a roentgen examination now showed in the lower part 
of the former giant cell tumor, over an area about the size of a tangerine, considerably 
increased destruction, with numerous vaguely delimited rarefactions; and, laterally, 
a large perforation and spontaneous fracture. Malignant transformation was strongly 
suspected (Fig. 4). Biopsy (Feb., 1943) showed necrotic tissue with infection. Here and 
there in the tissue there were a few heaps of cells, rather suspected to be sarcoma cells, 
with large, irregularly shaped, in some cases enormous, nuclei; but of the original giant- 
cell tumor tissue nothing was seen. 

The patient was febrile, but his general condition otherwise good. As it was taken 
for granted that giant cell tumors always are benign, the changes were interpreted as 
being due to the spontaneous fracture, and the case for a time merely kept under ob- 
servation. In March, 1943, curettage was performed. The microscopy, as the last time, 
concluded in: sarcoma suspected (Fig. 7). But the general condition gradually became 
affected, and renewed biopsy from the tumor now showed indubitable polymorphocel- 
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Fig. 9. Fig. 10. 


Fig. 9. May, 1943: Tissue from the amputated tumor. Marked fibril formation and 
many mitotic figures. 

Fig. 10. May, 1943: Another portion of the same tumor, with marked nuclear poly- 
morphism. 


lular (osteogenic!) sarcoma with numerous, mostly spindle-shaped, cells, lying close to 
each other, with greatly varied, enormously hyperchromatic nuclei and numerous ab- 
normal mitotic figures. There was moderate fibrillation, but no osteoid tissue. (Fig. 8.) 

In May, 1943, interthoracoscapular amputation was done, chiefly as palliative mea- 
sure. Corresponding to the head of the humerus there was found a tumor, as large as the 
head of a child, filling the entire marrow cavity of the caput humeri, of which there re- 
mained only a thin shell, with invasion into the soft tissues on all sides; besides consider- 
able inflammation with several abscesses. The joint was intact. Microscopy, both from 
the marrow cavity and from the masses of tumor in the muscles showed, as before, poly- 
morphocellular (osteogenic) sarcoma. Large portions of the tumor tissue was built up of 
close-set fusiform cells with marked fibril formation (Fig. 9); in other places, polymorphous 
oval or round cell nuclei dominated (Fig. 10). Everywhere considerable cellular atypism 
and numerous tumor-like mitotic figures; besides, considerable infection in the tumor; 
but no giant cells or osteoid tissue. 

In June, same year, roentgen examination at the Radium Center showed metasta- 
sis in the right lung, and in September, same year, it was reported from the hospital in 
Svaneke that the metastases had grown larger and were now giving marked symp- 
toms, and’ enormous recurrences of the tumor had developed in the cicatrix from the 


1 The term osteogenic sarcoma is here everywhere used in the sense in which it 
was first used by Ewin, of a malign bone tumor arisen from cells with the potential 
power of bone formation (CuTLER & BuscHKe). 
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operation. Microscopy from one of these metastases (which was as large as a man’s head) 
showed polymorphocellular sarcoma, exactly as before. The patient died in September, 
1943, in a state of extreme cachexia, 3'/, years after the onset of the disease. Necropsy 
was not performed. 


Eyicrisis. — A farmer, aged 20 years, with a clinically, roentgenolo- 
gically and histologically typical, benign-looking giant cell tumor in the 
head of the humerus was treated by roentgen irradiation 6 times in the 
course of 2 years, being given, in all, 6500 r, with good subjective effect 
and marked roentgenologic signs of healing. Three years after the on- 
set of the disease, the condition suddenly got worse, with spontaneous 
fracture; and markedly malignant, osteogenic sarcoma was ascertained, 
which despite amputation led to enormous metastases in the cicatrix 
from the operation and clinical and roentgenologic signs of metastases 
in the lungs. Death supervened 9 months later. 


Discussion. — The case seems to be a clear one of malignant trans- 
formation of a benign cell tumor into an osteogenic sarcoma. The only 
possibility of error is that there in some other part of the original tumor 
may have been sarcomatous portions which had not been reached in 
the trephining for biopsy sample. If that is the case, the growth would 
have been a primary sarcoma that had masked itself as a benign giant 
cell tumor — or a malignant giant cell tumor. Despite the rather large 
column of tissue from the trephining deep into the tumor, this possi- 
bility cannot be excluded, of course. Like the cases from the literature, 
this case can therefore at most be taken as support for the probability 
of giant cell tumors being capable of malignant transformation. For the 
clinician, this is, however of minor importance. The principle is the 
ascertainment of the fact that a to all appearances benign giant cell tumor 
may eventually end as a malignant sarcoma, which means that i is im- 
possible to be absolutely sure that an observed giant cell tumor may not 
become malignant, though such a transformation undoubtedly is rare. I 
am inclined to believe that it would be very rare if a thorough exami- 
nation were always made at once of the whole tumor — that is if curettage 
were always done to begin with; because thus the suspect cases would 
be eliminated. 

Case 9. — R 27399. Workingman, aged 33 years. — Typical giant cell tumor 


in the head and neck of the radius, verified by microscopy. Roentgen treatment: 2 series, 
each of 3,000 r; 6,000 r in all; without sure effect. Followed for 16 months. 


Case 10. — R 30120. Housewife, aged 47 years. — Typical giant cell tumor in 
lateral condyle of tibia, verified by microscopy. Roentgen treatment: 3 series, of resp. 
1,000, 800 and 1,500 r; total, 3,300 r, without sure effect. Followed for 1 year. 
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Fig. 11. Fig. 12. Fig. 13. 


Figs. 11—12. Lateral and anterior views of right knee, untreated; Oct., 1935: Finely 
lobulated, orange-sized tumor in lateral condyle of right femur; some suspicion 
of malignancy, but not unlike a giant cell tumor. 

Fig. 13. Same tumor, Oct. 1938, (3 years after intensive roentgen treatment): Marked 
consolidation of the compact tissue and the trabeculae more sharply defined. 
The growth now most nearly resembles a giant cell tumor in the process of 
healing. 


Case 11. — R 31002. Housewife, aged 47 years. — Typical giant cell tumor in 
distal epiphysis of radius, verified by microscopy. Roentgen treatment; 1 series, 600 r, 
in all; without effect. Later, curettage, with good effect. Followed for 18 months. 


To show what difficulties the differential diagnosis sometimes may 
present, I relate the following case, in which the tumor, from which the 
patient eventually died, for several years resembled a giant cell tumor. 


Case 12. K 17546. Coal merchant, aged 51 years. —- Formerly well. Had for 
two years been complaining of pain in the right knee. No preceding trauma, but during 
the course of the disease several severe injuries. In October, 1935, roentgen examination 
showed in the right lateral condyle of the femur a tumor, the size of an orange, occupying 
the whole epi- and metaphysis and extending for some distance up into the shaft. The 
bone, which was somewhat puffed up, was by the very finely lobulated tumor reduced 
to a paper-thin shell. The delimitation upwards toward the sound bone tissue was a little 
vague, but there were no spiculae. There was some suspicion of the tumor being malig- 
nant, but it rather resembled a giant cell tumor (Figs. 11—12). He was in the course 
of 5 months, without preceding biopsy, given fractioned roentgen treatment, 200 r x 50; 
total, 10,000 r, to the right knee, with good effect on the pain; the condition otherwise 
unchanged. 

In October, 1938, recurrence; and he was admitted to the Copenhagen County Hos- 
pital, Gentofte, Service H, where roentgen examination showed that the tumor had pro- 
gressed a little, but now showed marked consolidation both of the compact tissue and of 
the trabeculae, with sharp delimitations; it now most nearly resembled a giant cell tu- 


nee 
— 


24 SIGURD RY ANDERSEN 


Fig. 14. Fig. 15. Fig. 16. 


Fig. 14. Same tumor July, 1940: Further consolidation of the compact tissue, indi- 
cating continued progress of the process of healing. Besides, several strain 
fractures, but no signs of malignancy. 

Figs. 15—16. Jan. 1941: Now unmistakable osteogenic sarcoma with effaced structure 
and large massive, cotton-woolly shadows. 


mor in the process of healing (Fig. 13). Curettage was done, and masses of yellowish- 
white granulation tissue removed. Microscopy: osteitis (? osteitis fibrosa). 

In 1940, there again came recurrence, and the patient was referred to the surgical 
service of the Finsen Institute, where roentgen examination (July, 1940) as before showed 
giant cell tumor, but now with a little better consolidation as expression for further 
healing. Besides, there were several strain fractures around the knee-joint; thus, in the 
patella; but no signs of malignancy (Fig. 14). The case was still considered as a giant 
cell tumor, and the patient was kept under observation, but no biopsy was performed. 

In January, 1941, the pain became more intense, the knee became very much swol- 
len, there were hard, prune-sized lymph nodes in the right crural region, and also the 
general condition was visibly affected. Roentgen examination now, — seven years after 
the onset of the disease, — showed an entirely different picture. The tumorously rare- 
fied area had become larger, and the structure was very much effaced. In the distal 
half of the patella and in both femoral condyles there were considerable, massive, cot- 
ton-woolly shadows, as expression for new bone formation, and the interarticular space 
was almost entirely effaced. The picture was now clearly that of a sarcoma (Figs. 15—16). 
Trial boring from the tumor (Jan. 1941) showed unmistakable polymorphocellular 
(osteogenic) sarcoma with tissue rich in fibroblasts, marked cellular atypism, hyper- 
chromatic nuclei and abnormal mitotic figures; but no osteoid or cartilaginous tissue, 
and no giant-cell tumor tissue (Fig. 18). After preoperative irradiation with roentgen 
(100 rx 10; total, 1,000 r), palliative high amputation of femur, with excision of the lymph 
nodes, was performed. 

After the amputation, the patient went rapidly downhill, got pains in the abdomen 
and hemoptyses; and in August, 1941, he died at home, about eight years after the onset 
of the disease. 

The microscopy from the curettage at the County Hospital in Gentofte, in 1938, 
was now revised. The tumor consisted for the greater part of highly fibrous tissue poor 
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Fig. 17. Tissue from curettage Oct., 1938: Loose tissue with polymorphous tumor-like 
cells with enormous irregular nuclei and large nucleoles; besides, a few mitotic 
figures and double nuclei, but no giant cells. Sarcoma, probably osteogenic. 


Fig. 18. Biopsy specimen from tumor, Jan., 1941: indubitable polymorphocellular sar- 
coma (osteogenic); tissue rich in fibroblasts, with marked cellular atypism, 
hyperchromatic nuclei and abnormal mitotic figures. 


in cells, which in some places was necrotic. In other places there were scattered hemor- 
rhages, and, besides, there was some myxomatous tissue. In a few places there were areas 
with numerous polymorphous, tumor-like cells, some of them with large, irregular nuclei 
and large nucleoles, here and there double nuclei and a few mitotic figures; but no giant 
cells. There was no cartilaginous or osseous tissue, and no cysts (Fig. 17). On account 
of the tumor-like elements, the tumor must be considered as having already at that time been 
a sarcoma, probably osteogenic. The dominating fibrous portions may have been expres- 
sion for a cicatrix from the intense irradiation three years previously. 


Discussion. — Unfortunately no biopsy was made at the first treat- 
ment, in 1935, and the case is therefore not quite clear. From the micro- 
scopies it appears that the patient in all probability already at the time 
of the first recurrence, in 1938, has a sarcoma, though a slightly malig- 
nant one, but there is nothing in the microscopy to indicate that this 
sarcoma should have developed from a giant cell tumor; though this 
does not exclude the possibility that such may have been the case. Nor 
yet are the roentgenograms quite typical, since there at the first examina- 


Fig. 17. Fig. 18. 
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tion was some suspicion of malignancy whereas the later roentgenograms, 
on the contrary, pointed rather to a benign giant cell tumor in the 
process of healing. No doubt the patient in “1941 had a slightly malig- 
nant sarcoma, which eventuated in death. I should think it most 
probable that the tumor in this case has been an originally only slightly 
malignant, osteogenic sarcoma, which for seven years has masked itsel} as 
a benign giant cell tumor and in that time gradually has become highly 
malignant. 

The case shows the necessity ot careful and repeated examination 
in all doubtful cases, and especially the necessity, m all cases, of imme- 
diate biopsy. 


We thus have here 11 cases of epiphyseal giant cell tumors in long 
tubular bones; Case 12 not being included. All except Case 6 were veri- 
fied histologically. Six of the eleven were followed for over five years, 
two for over three years. Of these 8, one (Case 8) became malignant 
and eventuated in death from osteogenic sarcoma. Of course, conclusions 
respecting the frequency of malignant transformation of giant cell tu- 
mors on the basis of a numerically so small, and, moreover, selected, 
material are not warranted. Also Case 7 is interesting, histologically, as 
seeming to show a transitional form between giant cell tumor and osteitis 
fibrosa. 

On the whole, the material corresponds well to the large compiled 
materials from America, but it is curious to note that though trauma is 
generally considered as an important factor for the development of these 
tumors, there was trauma in the anamnesis of only three, or, at most, 
four of our cases. 

The roentgen treatment was in most of the cases given in several 
series, with intervals of some months between each; and each series frac- 
tioned, with daily doses of from 100 to 200 r. The doses were, however, 
considerably smaller than »cancer doses»; in most cases 800 to 1,200 r 
in each series; the maximum 1,800 r (180 kv.; 0.5 mm. Cu.; distance, 
40 cm.; and rather small fields). 

In 7 of the cases, roentgen treatment was given as the first thera- 
peutic measure; but only in one case (Case 8) a positive favorable effect 
was observed, and this eventually showed malignant transformation. 
In none of the cases observed for a longer period than 18 months after the 
roentgen treatment subsequent operation was avoided. The material thus 
speaks against the efficiency of the roentgen treatment; but it must 
not be forgotten that the material probably i is rather selected. As this 
therapy has given excellent results elsewhere, the services do not think 
of abandoning it, but will continue to use it, only with the employment 
of somewhat higher doses. 
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Giant cell tumor in short bones and soft tissues 


Case 13. — R 23612. Boardinghouse keeper, aged 30 years. — Giant cell tumor 
in the talus, verified by microscopy. Curettage (Nykjoebing 8j. Hospital). Twelve years 
later, recurrence and again curettage, followed by roentgen treatment: 2 series, each 
of 600 r; total 1,200 r; with good effect. Since well, function good, no recurrence. Followed 
for 3 years after last operation. 


Case 14. — K 11892. Domestic servant, aged 20 years. — Hazelnut-sized giant 
cell tumor in soft tissue radially to first phalanx of 3rd finger, verified by microscopy. 
Cured after extirpation. Followed for 5 years. 


Case 15. — K 11975. Housewife, aged 50 years. — Bean-sized giant cell tumor 
adhering to extensor tendon of 5th finger, at level of ungual phalanx; verified by micro- 
scopy. Extirpation. No follow-up. 


The microscopy showed in all three cases numerous giant cells in coar- 
sely fibrous tissue, with many centrally situated nuclei. There were no 
signs of infection. The location of the two cases in the fingers makes 
it very likely that they may have arisen from sesamoid bones. 


Localized osteitis fibrosa in long tubular bones 


Case 16.— K 6543. Tobacconist, aged 34 years. — Probable bone cyst in medial 
malleolus. Roentgenologic diagnosis: ? osteitis; ? cyst. Microscopy: detritus-filled mul- 
tilocular bone cyst with connective tissue walls and hemorrhage; but no giant cells or 
signs of infection. Complete cure after curettage. Followed for 7 years. 


Case 17. — K 10284. Girl, aged 14 years. — Localized osteitis fibrosa in shaft 
of tibia. Microscopy: A few small giant cells in fibrillar stroma with osteoid tissue and 
bone in the process of resorption, but no cysts or hemorrhage. Roentgen treatment 
4x5 Sabouraud (Bispebjerg Hospital, service A), with some effect. Five years later, 
spontaneous fracture, curettage, recurrence and renewed curettage, this time with good 
effect. Since well, function good, no further recurrences. Followed for 15 years; 6 years 
after the last operation. 


Case 18. — K 11765. Nurseryman’s apprentice, aged 16 years. — Typical gi- 
gantocellular epulis gingivae +- bone cyst in shaft of tibia (of the latter, no microscopy). 
Serum calcium, normal. Serum phosphorus, 5—8 mg per cent. The epulis treated by 
curettage (Copenhagen County Hospital, Frederiksberg), postoperative roentgen treat- 
ment: total, 4,100 r, with good effect. Four years later, the cyst in the tibia spontaneously 
regressed. Since well, function good. Followed for 7 years. 


Case 19. — K 12392. Girl, aged 1 year. — Polycystic osteitis fibrosa in shafts of 
tibia and fibula, verified by several microscopies. Serum calcium and -phophorus, normal 
values (several tests). Curettage, twice, of both bones; later, in spite of repeated opera- 
tions, pseudarthrosis, but hardly recurrence. Followed for 7 years. 


— 
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Case 20. — K 12404. Domestic servant, aged 22 years. — Clinically and roent- 
genologically, bone cyst in shaft of tibia; histologically, type intermediate between ginnt 
cell tumor and osteitis fibrosa; the microscopy showing a large, solid tumor with nume- 
rous typical multinuclear giant cells in a highly fibrillar stroma of fusiform cells, with 
copious hemorrhage, but no cysts or osteoid tissue. The histologic picture resembles the 
»spindle cell variant of giant cell tumor described by GESCHICKTER & CoPELAND. — 
Curettage (Aalborg County Hospital). There is still a fistula; but otherwise the patient 
is symptom-free, with good function. Followed for 9 years. 


Case 21. — R 16497. Boy, aged 10 years. — Typical bone cyst in lower part of 
shaft of tibia, verified by microscopy. Spontaneous fracture. Curettage. Since well, func- 
tion good, no recurrence. Followed for 5 years. 


Case 22. — R 18601. Girl, aged 18 months. — Clinically and roentgenologically, 


bone cyst in upper part of shaft of humerus, with spontaneous fracture. No microscopy. 
Complete spontaneous healing. Followed for 5*/, years. 


Case 23. — R 27143. Boy, aged 15 years. — Bone cyst, the size of a duck’s egg, 
in upper part of shaft of humerus; verified by two microscopies. No histologic signs of 
malignancy. As the tumor progressed rapidly, primary resection was done, with trans- 
plantation of bridge from the fibula. Since well, function fairly good, no recurrence, 
but only followed for 15 months. 


We thus have, in all, 8 fairly sure cases of localized osteitis fibrosa 
in long tubular bones; for two of which there is, however, no microscop- 
ic verification. None of the cases became malignant. In Case 18 there 
was a combination of epulis gingivae and bone cyst in the tibia. The 
serum calcium values were normal, but the serum phosphorus repeat- 
edly increased. In Case 19 there were cysts both in the tibia and in the 
fibula, but the blood values were normal. Another interesting case is 
no. 20, which showed a type histologically intermediate between giant 
cell tumor and osteitis fibrosa. The material furnishes a good illustration 
of the variegated yicture of these lesions and the difficulties which the 
differential diagnosis often presents both for the clinician and for the 
histologist. 


Generalized osteitis fibrosa 


The material contained 3 cases (nos. 24, 25 and 26) of generalized 
osteitis fibrosa, of which only the first is verified histologically, however; 
(it has formerly been published by O. Curevitz & H. C. OLsEN). In two 
of the cases there were multiple cysts, in the third only general haliste- 
resis with spontaneous fractures; in none of them there were giant cell 
tumors. In two of them there was renal calculus. In all of them, there were 
typical hematologic changes, and they were cured after removal of a 
parathyroid adenoma. The cases have been followed up for respectively 
11, 2'/, and 8 years after the operation. 


— 
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Giant cell tumor and osteitis fibrosa localized to bones of the head, 
inclusive epulis gingivae 


Finally, I shall relate the cases localized to bones of the head, 22 in 
all; of which 3 were located in the upper jaw, while the others were cases 
of epulis gingivae. 

Case 27.—R 8604. Housewife, aged 44 years. — Giant cell tumor in the left mazil- 
la, with extensive destruction in the premolar region of the alveolar process, later also 
in the hard palate and the maxillary sinus. Microscopy: numerous giant cells in a mode- 
rately fibrillar stroma with chiefly spindle-shaped cells, but no bone- or cyst formation. 
The tumor had perhaps arisen from an epulis gingivae. Roentgen treatment: 2 series of 
resp. 2,400 and 3,200 r, total, 5,600 r, without effect; therefore curettage and insertion 
of radium, 1,350 me/h. Microscopy now showed fewer giant cells and markedly fibrillar 
stroma (? radiation effect). Good effect of the operation and the radium treatment. 
No recurrence. Patient died from other cause, 10 years after the operation. 


Case 28.— K 12023. Boy, aged 8 years. — Benign tumor of left marilla, probably 
osteitis fibrosa. Not arisen from any epulis. By operation, a large, solid, firmly fibred, 
reddish brown tumor was extirpated, which had invaded the maxillary sinus, whereas 
the alveolar process was not involved. Microscopy showed an essentially fibrillar connec- 
tive tissue with abundant collagenic, partly hyalinized fibrils and a quantity of osteoid 
tissue; besides, there were a few scattered heaps of large multinuclear typical giant 
cells and some little hemorrhage; but no cysts or signs of malignancy. The microscopic 
picture most resembled that of an osteitis fibrosa. The patient has since been well, there 
has not been any recurrence. Followed for 5*/, years. 


Case 29. — R 33108. Domestic servant, aged 20 years. — Benign tumor of the 
right mazilla, probably osteitis fibrosa; hardly arisen from any epulis gingivae. Operated 
upon in the Nykjoebing (Falster) Hospital for »a large cyst in right maxillary sinus 
with progression to the sphenoid and the ethmoid bone; the tumor possibly arisen from 
the root of a tooth. Microscopy: dental cyst with chronic inflammation». Three years 
later, recurrence set in and the right maxillary sinus was resected (Copenhagen County 
Hospital, Gentofte, Service E). The orbital wall seemed to be eroded by the tumor; but, 
as previously, there were no signs of epulis gingivae. Microscopy: fibrillar stroma with 
numerous spindle-shaped cells and some osteoid tissue, but only here and there multi- 
nuclear giant cells, and no cysts. Copious hemorrhage and blood pigment; no signs of 
malignancy. The microscopic picture corresponds well to that of osteitis fibrosa. The 
patient was given postoperative roentgen treatment: total, 4,275 r; which seems to have 
arrested the growth of the tumor. Followed for 31/, years. 


Discussion. —- Case 27 is perhaps one of the rare ones in which an 
epulis gingivae invades the bone. Otherwise it nearly always proliferates 
outwards. No. 28 and no. 29 are interesting, because they both seem to 
be cases of localized osteitis fibrosa of the maxilla and at least one of them 
has no relation to an epulis. The location is rare; among GESCHICKTER 
& COPELAND’s 22 cases there is not a single one in this site. But, as a 
rule, these lesions will probably not be diagnosed, but will be called 
osteofibromas or something similar. 
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Epulis gingivae 


The material consists of 19 cases, all verified histologically. Histo- 
logically, they fall into two groups: gigantocellular epulis (17 cases) and 
fibromatous epulis (2 cases). The angiomatous types, which by some are 

valled angiomatous epulis (epulis being merely a regionally determined 
designation), are not included. A closer scrutiny of the preparations gives 
one the impression of an even, gradual transition from cases which histo- 
logically hardly can be distinguished from epiphyseal giant cell tumors, 
through the most common form, in which the stroma chiefly consists 
of spindle-shaped cells with considerably more fibril formation and osteo- 
id tissue, while the giant cells and the hemorrhages become fewer, to 
vases in which there are no giant cells, but marked fibroostosis; — the 
type here called fibromatous epulis. Where the line of demarcation should 
be drawn must, I think, be a matter of opinion. Where it is a question 
of osteitis fibrosa, the histology is, in fact, quite uncertain. Few diagno- 
ses have probably in the course of time been so misused as this, which does 
not cover any precise, well defined pathologic field. Almost any connec- 
tive tissue reaction in bone has at some time or other been designated 
by that term. Too superficial biopsy is another source of error. The peri- 
pheral portions of a giant cell tumor usually contain a great deal of 
connective and osteoid tissue, but no giant cells; on the basis of such 
a preparation one is easily led to diagnose the case as osteitis fibrosa, 
whereas a later microscopy may show unmistakable giant cell tumor. 

The age of the patients varied from 7 to 69 years; only three were 
under 20 years old. Roentgen examination showed in about half of the 
vases rarefactions corresponding to the alveole; in none of them there 
was invasion of any deeper seated bone. All the cases were followed 
for over 3 years, nine were observed for over 5 years. In none of the 
‘ases malignant transformation occurred (such transformation has never 
been observed). They all became entirely symptom-free, most of them 
after the first treatment; a few, however, were recurrent cases from other 
hospitals. Ten of them were treated surgically, by extirpation or exci- 
sion with or without electrocoagulation of the base, one was a recurrence 
after operation elsewhere. Exclusive roentgen therapy was employed in 
4 cases, two of them recurrences after surgical operation. The treatment 
was in most of them given as close irradiation in doses of 300 to 500 r. 
daily, total, 2,000. 3,000 to 5,000 r; with 60 kv.,.4 ma. Combined surgi- 

val and roentgenologic treatment was used in 5 cases. Radium was not 
employed. 

All the methods of treatment employed have given good results in this 
absolutely benign affection. I wish to stress this, because the advocates 


moa 


t 
l 
( 
t 
t 
€ 
I 
\ 
t 
( 
= 


MALIGNANCY OF GIANT CELL TUMORS 31 


of roentgen treatment of giant cell tumors emphasize the excellent effect 
in the treatment of epulis and on that basis often uncritically extend 
the same to apply to the far less tractable epiphyseal giant cell tumors 
in long bones. This is, for instance, the case with LacHarir#’s report 
of 14 cases, of which 12 were epulis. 


Conclusion 


The present material corresponds on the whole fairly well to the large 
collected materials from the United States of America. Jt illustrates the 
enormously variegated picture which these lesions present, because it in 
spite of its numerical smallness contains many forms intermediate be- 
tween the different groups and thus clearly shows the very near rela- 
tionship between giant cell tumor and osteitis fibrosa. 

My study of the cases, especially the histologic examination, has not 
enabled me to sort out from among the giant cell tumors a group which 
might be considered as genuine neoplasms, such as JAFFE and his co- 
workers have believed it to be possible. On the contrary, there seems 
to me to be an even, gradual transition to osteitis fibrosa (which certainly 
is not a neoplasm). For the same reason J have not found it expedient 
to subclassify these tumors, of which by far the greatest part are benign, 
into different grades. 

The material does not tell us anything about the nature of the so- 

called malignant giant cell tumors. Only one case (no. 8) underwent ma- 
lignant transformation into an osteogenic sarcoma, and in this case the 
original microscopy consisted only in examination of a specimen ob- 
tained by trephine biopsy, which showed benign-looking giant cell tu- 
mor. Thus, the possibility cannot be excluded that microscopy of the 
whole tumor would have shown malignant giant cell tumor (or osteo- 
genic sarcoma). A couple of similar cases, with lethal isssue, one of which 
(no. 12) is related, proved on closer examination to have probably been 
primarily malignant, osteogenic sarcomas, which in the beginning had 
masked themselves as benign giant cell tumors. The same is indeed the 
case with the great majority, by far, of the cases published as examples 
of malignant transformation of giant cell tumors; though a few of them 
seem rather convince ing. For the clinician it is important, however, to 
know that an osteogenic sarcoma in the beginning not infrequently may to 
the point of deception resemble a benign giant cell tumor, and particularly 
that the roentgenologic pictures of the two conditions may be exactly alike; 
so that the possibility of the case being an osteogenic sarcoma cannot be ex- 
cluded with certainty except on the basis of a histologic examination. I also 
wish to emphasize that although a giant cell tumor in the overwhelming 
majority of cases will remain benign, there is no absolute certainty that 
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it may not eventually become malignant. In doubtful cases, — and among 
such are especially recurrences affecting the general condition and cases 
where the patient is in an advanced age, — renewed biopsy and revision 
of the original microscopy are therefore advised. On the other hand it 
is just as important that no unnecessary, mutilating measures are resorted 
to in these for the overwhelming part benign affections. Therefore, it 
must be remembered that their appearance when they recur, and especi- 
ally if they have become infected or have been subjected to roentgen 
treatment, in most cases changes considerably; but that this does not 
mean that they have become more malignant. 

The etiology and pathogenesis of these affections are still obscure; 
especially are biochemical and histologic examinations lacking. The pres- 
ent material gives no information in these respects, beyond the fact that 
none of the 47 cases either as regards the age of the patients or the site 
of the lesions are contrary to GESCHICKTER & CoPELAND’s theory, ac- 
cording to which they are an abnormal phase of the growth of bones 
preformed in cartilage, or of the deciduous teeth. It is worthy of note, 
though, that trauma was rare in the anamnesis of these cases, while 
American authors ascribe considerable importance precisely to preced- 
ing injury as determining factor. 


In conclusion, I shall briefly touch on a few important questions 
respecting these lesions from the clinical point of view. 

The giant cell tumors in the epiphyses of long tubular bones can be 
more or less defined by comparison of the clinical, roentgenologic and 
histologic findings, and can thus be distinguished from the forms localized 
to the meta- or diaphyses and termed localized osteitis fibrosa. In most 
cases, the latter consists in a solitary bone cyst; but sometimes the af- 
fection is polycystic, mostly in the same bone, more rarely in several. 
In short and flat bones, in facial bones preformed in cartilage, and along 
the border of the jaws, cysts are found which histologically mostly 
show forms intermediate between giant cell tumor and osteitis fibrosa. 
In all these cases, the serum calcium and serum phosphorus levels are 
normal, in contrast to what is the case in generalized osteitis fibrosa, 
which mostly (or always) is determined by a parathyroid adenoma and 
is cured by the removal of the latter. Since the last-named affection may 
begin as a giant cell tumor, a local bone cyst or an epulis, it is advisable 
always to make a serum calcium and -phosphorus analysis. 

In all cases, the question between benign and malignant must be 
decided by a combination of all diagnostic aids; especially must the pos- 
sibility of osteogenic sarcoma be considered. The disease is in the over- 
whelming majority of cases benign, though recurrence is frequent and 
the course mostly year-long. In epiphyseal giant cell tumor, the func- 
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tion of the joint is often compromised, even after healing; and on the 
whole this type is considerably more obstinate. It is also here that the 
possibility of malignant transformation must especially be borne in mind. 

Before the treatment is instituted, biopsy should always be performed, 
either by excision or by means of trephine. Biopsy has formerly been 
hesitated from especially in the case of bone tumors, for fear of causing 
increased spread of the tumor cells. This fear seems to be groundless, 
though; and that metastasising should increase after biopsy has never 
been proved (ENGELBRETH-HOLM). 

The treatment varies according to the site of the lesion and the 
other conditions in the individual case. The epiphyseal giant cell tumors 
are mostly treated either by curettage or by irradiation with roentgen. 
At present it is impossible to say which of the two methods is the 
best. In most cases I would myself prefer curettage also for the reason 
that it gives possibility for microscopy of the whole tumor, whereby 
one is enabled to rec ognize at once any possible existing malignant char- 
acters of an otherwise benign-looking growth. The combination of sur- 
gical operation and radiation therapy is by many deprecated as ineffi- 
cacious or directly dangerous. At any rate it offers no advantages. In 
suspicious cases there may be question of resection or amputation. In 
case of osteogenic sarcoma radical operation is the only chance. In case 
of recurrence, the treatment may be repeated; but for the most part 
operation will be prefer rable; in obstinate cases perhaps resection. 


It is difficult to give definite indications for the manner in which the 
roentgen treatment should be given. It is generally agreed, though, that 
the doses (given fractioned) should be considerably smaller than in cancer, 
and that any considerably cutaneous reaction should be avoided, so that 
the treatment may be repeated several times at intervals of a few months. 
Radium therapy seems to be of little effect. 

Localized osteitis fibrosa is best treated by curettage; but there are 
many latent or slightly symptom-giving forms whose t tendency to spon- 
taneous healing renders treatment superfluous. If there is spontaneous 
fracture, bandaging in the usual manner will mostly be sufficient. In 
the cases which histologically resemble giant cell tumor, roentgen treat- 
ment may be tried, but is otherwise of little effect. 

The numerous intermediate forms, for instance in vertebrae, ribs, 
pelvic or cranial bones, often have a considerable tendency to spontan- 
eous healing. In many of these cases roentgen treatment will be pre- 
ferred to the often risky and technically difficult operations in these 
regions. Epulis gingivae seems to respond well both to excision, roentgen 
and radium. In cases of generalized osteitis fibrosa, examination should 
be made for parathyroid tumor. The tumor can very rarely be palpated 
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in the neck; even if the objective finding is negative, operation should 
therefore be proceded to if there are typical hematologic changes. When 
the adenoma responsible for the condition is removed, the bone cysts 
usually regress spontaneously. 


All in all, giant cell tumor and osteitis fibrosa are, despite the many 
unsolved proble ms, fields in which treatment is well repaid. 


SUMMARY 


The author reports 47 cases of giant cell tumor and osteitis fibrosa from the Ra- 
dium Center in Copenhagen and the surgical service of the Finsen Institute. A case of 
clinically, roentgenologically and histologically benign-looking giant cell tumor in the head 
of humerus became 3 years after roentgen treatment transformed into an osteogenic 
sarcoma with lethal issue. A probably primarily malignant, osteogenic sarcoma in the 
condyle of femur, after masking itself for 7 years as benign giant cell tumor, led to the 
patient’s death from osteogenic sarcoma. In contrast to curettage, roentgen therapy 
was found of little effect in epiphyseal giant cell tumors. Histologic scrutiny showed 
an even, gradual transition between giant cell tumor and localized osteitis fibrosa, and 
it was not found possible to subclassify these tumors into different grades. 


ZUSAMMENFASSUN 


Verf. berichtet iiber 47 Fille von Riesenzellentumor und Osteitis fibrosa aus der 
Radiumzentrale in Kopenhagen und der chirurgischen Abteilung des Finseninstituts. 
Ein Fall von klinisch, réntgenologisch und histologisch gutartig aussehendem Riesen- 
zellentumor des Humeruskopfes ging 3 Jahre nach Réntgenbehandlung in ein osteo- 
genes Sarkom mit tédlichem Ausgang iiber. Ein wahrscheinlich primir malignes, osteo- 
genes Sarkom im Femurkondylus ‘fiihrte, nachdem es sich 7 Jahre lang unter der Maske 
eines gutartigen Riezenzellentumors verborgen hatte, zum Tode des Kranken an osteo- 
genem Sarkom. Zum Unterschied von Auskratzung erwies sich Réntgenbehandlung bei 
Riesenzellentumoren der Epiphysen als wenig wirksam. Histologische Untersuchung er- 
gab schrittweise alle Uberginge zwischen Riesenzellentumor und lokalisierter Osteitis 
fibrosa, und es gelang nicht, bei diesen Tumoren je nach dem verschiedenen Grade Un- 
terabteilungen zu unterscheiden. 


RESUME 


L’auteur relate 47 cas de tumeurs & cellules géantes et d’ostéite fibreuse provenant 
du Centre radiothé ‘rapique de Copenhi augue et du Service chirurgical de l'Institut Finsen. 
Un cas de tumeur & cellules géantes a’ aspect bénin tant du point de vue clinique et 
radiologique qu’histologique, dans la téte de lhumérus, se transforma trois ans aprés 
un traitement aux rayons de roentgen en un sarcome ostéogénique avec terminaison 
mortelle. Un sarcome ostéogénique du condyle du fémur, de caractére malin probable- 
ment dés son début, aprés s’étre masqué sept ans durant sous les apparences d’une 
tumeur bénigne A cellules géantes, fut cause de la mort du malade. La thérapeutique 
par les rayons de roentgen se montra peu efficace en comparaison du curettage dans les 
tumeurs épiphysaires A cellules géantes. L’examen histologique révéla une transition 
réguliére, graduelle entre la tumeur & cellules géantes et l’ostéite fibreuse localis¢e mais 
il fut impossible d’établir des sous-classes ot faire rentrer les diverses étapes du dévelop- 
pement de ces tumeurs. 


— 


MALIGNANCY OF GIANT CELL TUMORS 85 


Oe 


LITERATURE 


Curevitz, OLE & Hans CuristiAn OLSEN: Hosp. tidende, 

CoLey, WILLIAM B.: Amer. J. Surg. 28: 768, 1935. 

Cotuin, E.: Hosp. tidende, 72: 521, 1929. 

Curter, Max & Franz Buscuxe: Cancer. Its diagnosis and treatment. Philadelphia 
& London. 1938. 

ENGELBRETH-HoLM, J.: Ugeskr. f. Leger, 104: 1105, 1942. 

EwinG, James: Neoplastic diseases. A treatise on tumors. Philadelphia & London. 
1942. 

FLEISCHER-HANSEN, C. C.: Nord. Med. Tid. 77: 401, 1936. 

GESCHICKTER, CHARLES F. & MurRay M. CoreLanp: Tumors of bone (including 
the jaws and joints). New York 1936. 

Gorortn, J. L.: Arch. Surg. 13: 846, 1926 (cit. from: Ewine 6). 

HELLNER, Hans: Die Knochengeschwiilste. Berlin 1938. 

HERENDEEN, Ratrpu E.: Amer. J. Roentgenol. 12: 117, 1924. 
Ann. Surg. 93; 398, 1931. 

JAFFE, Henry L., Louis Licurenstein & Ropert B. Portis: Arch. Pathol. 30: 
993, 1940. 

KJELLBERG, SVEN ROLAND: Acta radiol. 22: 202, 1941. 

KREBS, CARL: Ugeskr. f. Leger, 95: 454, 1933. 

Lacnarité, H.: Radiophys. et Radiothérap. J: 535, 1927—29. 

Matter, P. FLEMMING: Fortschr. Rontgenstr. 53: 465: 1936. 

Scuinz, Hans R. & ADOLF ZupPINGER: Siebzehn Jahre Strahlentherapie der Kreb- 
se. Ziircher Erfahrungen 1919—1935. Leipzig 1937. 

Stewart, F. W., B. L. Cottey & J. H. Farrow: Amer. J. Path. 14: 515, 1938. 

Strong, W. 8. & J. Ewrne: Arch. Surg. 7: 280, 1923 (cit. from GescnicKkTER & 
COPELAND 8). 


5: 1, 1932. 


l. 
9 
5. 
6. 
9. 
10. 
11. 
12. 
| 3 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


FROM THE SURGICAL CLINIC C OF THE UNIVERSITY, THE STATE HOSPITAL, COPENHAGEN 
(CHIEF SURGEON: PROFESSOR E. DAHL-IVERSEN, M. D.) 


VASO-SEMINAL VESICULOGRAPHY AND ITS 
CLINICAL APPLICATION! 
by 
Arne Bertelsen and H. H. Wandall 


»For many surgeons and physicians 
the seminal vesicles do not exist.» 
Belfield and Rolnick 1926. 


Since the introduction of the iodized oil, lipiodol, for broncho- and 
myelography (SiccarpD & ForRESTIER, 1922) the application of endo- 
graphy as a method of examining various organs has achieved wide usage 
and undergone considerable development within various fields. 

At an early date this method was applied in the visualization of the 
female genitals (CanLos HEusER, 1924), but apart from American special 
urology it has only to a slight extent been employed in diagnosing le- 
sions of the male ‘genitals, the vas deferens, the seminal vesicles, and 
the ejaculatory duct. The above quoted introduction to BELFIELD & 
Ro.tnick’s conclusions being true to this day, the authors have inserted 
it as an epigraph to the present publication. 

Although the roentgenological visualization of the male genitals has 
not been applied to any great extent, it still may be traced rather far 
back in time. In 1905 BELFIELD introduced vasotomy as a link in the 
treatment of inflammatory processes in the male genitals, instilling an- 
tiseptics into the vas deferens and the seminal ‘vesicles after havi ing 
exposed the vas by a small incision on the anterior side of the scrotum 
and opened the lumen with a longitudinal incision. As is well-known 
the antiseptics ordinarily in use at that time, collargol and other com- 
pounds of silver, are radio-opaque, and it therefore was natural to fol- 
low their course through the seminiferous tract by roentgen exam- 
ination. This resulted in a report on »skiagraphy of the seminal ducts» 
by BELFIELD in 1913. He describes occlusions in the vas deferens and 
ejaculatory duct as well as abscesses and fistulas in the seminal vesicles. 

BELFIELD & RoLnick (1926) continued the earlier investigations of 
BELFIELD — still with a special view to the therapeutic effect caused 
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by instillations of antiseptics into the seminiferous tract, and in 64 cited 
cases using »iodol» and »thymol iodide» they found that the materials 
mentioned quickly cleaned the seminal tract of gonococci and pyogenic 
bacteria. As to the endographic picture the authors state that the media 
in question give good, though not so dense roentgenograms. At the same 
time they warn against using the more radio-opaque materials, lipiodol 
and iodipin, because of their long persistence in the tissues, which may 
give rise to cicatrix formation. Iodol and thymol iodide which are iodine 
solutions in cod liver oil should be less harmful to the structures than 
lipiodol. 

SARGENT (1929) further describes the vaso-seminal vesiculographic 
findings on the basis of 200 cases using the BELFIELD technique. He 
finds that 2—3 cc. of thymol iodide are sufficient to fill the vas deferens 
and vesicles, and that an excessive amount of contrast material forcing 
the delicate sphincter of the colliculus seminalis and flowing into the 
urinary bladder may prove the patency of the ejaculatory duct. On the 
normal film the vas runs quite straight until it leaves the lateral wall 
of the pelvis; at this juncture it as a rule forms several small coils before 
again running straight and almost taking on the form of a spiral before 
joining the excretory duct of the seminal vesicles. This place is frequently 
the site of small diverticula. The seminal vesicle consists of fine tubule- 
like cavities with a central main duct. The ejaculatory duct is short and 
straight, almost threadlike. Like BELFIELD the author finds that the 
vesicula and ampulla ductus deferentis empty in the course of a few 
days, generally 2—5 days, caused by continuous peristalsis — an obser- 
vation which explains the frequent findings of spermatozoa in the urine 
of normal men. Pathologic conditions like stenosis of the vas may in- 
volve a defective filling of the vesicle and the vas centrally to the 
stenosis. According to SARGENT such stenoses most frequently are 
encountered at the transition between the lateral and medial part 
of the intra-pelvic vas deferens. Chronic vesiculitis is revealed by 
partial or total dilatation of the vesicle and protracted retention of 
the contrast material — often for weeks. In one case the retention of 
the contrast material in the cavity revealed an almond-sized perivesi- 
cular abscess. The diagnosis was later verified by operation. Finally 
atrophy or shrinkage in the seminal vesicle have been demonstrated in 
a number of cases of cured inflammatory processes. Having been able 
to demonstrate such chronic changes in several cases of chronic poly- 
arthritis SARGENT considers an undiagnosed vesiculitis to be no rare 
source of focal infection. 

The diagnostic possibilities offered by vaso-seminal vesiculography 
are further proved by the results of 127 examinations published by 
WILHELM (1939). The contrast medium used was iodochloral which in 
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no case gave rise to clinical or histological signs of irritation or inflamma- 
tion. A satisfactory vesiculogram was obtained in 121 cases. The mate- 
rial in question contains diagnoses partly of inflammatory processes in 
the seminal vesicle (cysts, perivesicular abscesses, tuberculosis), partly 
of stenoses in the vas deferens or ejaculatory duct. After transurethral 
prostatic resections it is thus not rare to find an ejaculatory duct ob- 
struction with retention of the contrast medium for months, even for 
more than a year. 

The method of examination used by all the above-mentioned authors 
has been vasotomy. Contrary to this Merricks (1940) employs the 
transurethral approach catheterizing the ejaculatory duct through which 
he injects the contrast material. The roentgenograms inserted in the 
paper are a proof of the good and easily interpretable pictures obtain- 
able by this method. The changes occurring in case of inflammatory 
processes also are in accordance with the above description by SARGENT 
with retention of the contrast medium and dilatation of the ducts. In the 
author’s opinion the method also is of therapeutic significance, giving 
a good drainage of the vesicles as well as a chance of curing a possible 
ejaculatory duct stenosis — a frequent cause of aspermia. 

The publications at hand thus serve to demonstrate that endography 
is particularly well suited for the examination of the male genitals and 
that the examination may be effected either as a direct passage examina- 
tion injecting the contrast material through a vasotomy or by retrograde 
filling of the tract by catheterization of the ejac ‘ulatory duct. According 
to the material available vaso-seminal vesiculography affords de tails 
as to the patency of the seminiferous tract and disease conditions in its 
various sections — the transurethral method mainly in case the changes 
are situated in the seminal vesicles or ejaculatory duct. 


Authors’ Own Investigations 


The investigations reported below were started as passage examina- 
tions in connexion with operations for male infertility, i. e. vaso-epidi- 
dymostomy (cf. BerTELsEN & VaRNEK 1944) and have therefore in 
all cases been carried out by injection of the contrast medium through 
vasotomy. In a number of cases it was possible to insert a fine hypo- 
dermic needle percutaneously into the vas deferens, a quite characteris- 
tic »sliding» feeling in the fingers announcing that the nozzle of the needle 
is in place in the lumen. Normally the contrast medium may be injected 
without difficulty, but in case of an occlusion it meets with considerable 
resistance and tends to flow backwards along the needle and thereby 
to spread in the loose tissues of the spermatic cord. This has happened 
in the case of two patients with subsequent swelling and soreness, but 
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without suppuration. Furthermore, considering that a quite slight oozing 
of the contrast medium into the tissues completely obscures the film, 
we think that the method of choice in all cases should be vasotomy, ex- 
posing the vas deferens through a small scrotal incision immediately 
proximal to the testis. A fine needle is then inserted into the bared vas 
and 3—5 cc. of the contrast material are injected. 

On account of their lengthy persistence in the tissues the iodized 
oils must beforehand be considered unsuited as contrast media, and the 
choice has therefore been between the two contrast materials, Hippodin 
(trade name for a 50 per cent solution of sodium ortho-iodine hippu- 
rate) and Perabrodil (trade name for 3-5-diiodide-4-pyridon-N-diethyl- 
amine acetate) which both are soluble in water and ordinarily used in 
this country. The material used must in no way have a harmful effect 
on the epithelium of the seminiferous tract. The irritative effect of Hip- 
podin, as demonstrated by the following experiment, has therefore been 
the deciding factor in our choice of Perabrodil as a contrast medium 
in vaso-seminal vesiculography. 


5 ec. of Hippodin were injected into two rabbits into the vasa deferentia exposed 
close to the testes. Segments of the vas were resected on the 2nd, 4th, 10th, and 14th 
day, the ampulla and the pelvic part being excised at autopsy on the 21st day. The re- 
sected samples were divided into several blocks and a series of sections made of each 
block. The specimens of the samples excised on the 2nd day revealed round cell infiltra- 
tion, especially eosinophilia, in the wall of the vas, whereas the epithelium was well- 
preserved everywhere. The specimens from the 4th day, on the other hand, revealed 
complete desquamation of the epithelium and slight fibrosis of the submucosa, whereas 
the specimens from the 10th day showed quite slight submucous fibrosis and those from 
the 14th day no pathological changes. 

The effect of Perabrodil on the epithelial lining of 4 rabbits has been investigated by 
the same procedure. Segments of the extrapelvic parts of the vasa were examined on the 
2nd, 4th, 7th, 10th, 11th, 14th, and 17th day, the ampullar part being examined during 
a period extending from the 17th to the 28th day. No pathological changes could be 
demonstrated in any of the specimens. 

Our experiments thus prove that Hippodin may have a detrimental effect on the epi- 
thelium of the vas deferens, an effect which could not be demonstrated when using Pera- 
brodil. Perabrodil, therefore, should be preferred as a contrast medium in the roentgen 
examination of the male genitals, permanent changes in the epithelium of the semini- 
ferous tract caused by the use of Hippodin not being out of the question. 


Material and Results 


Vaso-seminal vesiculography was carried out in a total of 16 cases. 
In 6 cases the examination was made on patients durmg vasectomy, 
in the remaining 10 cases the examination was effected for diagnostic 
purposes, the patients in question suffering from diseases referable to 
the genital system. 


= 
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Fig. 1. Fig. 2. 


Fig. 1. Normal vaso-seminal vesiculogram with delicate, straight vasa deferentia and 
tortuous vesicles. 
(Dept. C, patient No. 1447/43, aged 27, vasectomized on account of im- 
becility.) 
Fig. 2. Normal vaso-seminal vesiculogram. Vesicles more plain, the vas forming rather 
large coils. 
(Dept. C, patient No. 1823/43, aged 18, vasectomized on account of im- 
becility.) 


The following description of the normal vaso-seminal vesiculographic 
findings (see Figs. 1 and 2) is based on the results of the examination 
of the 6 above-mentioned patients, who were admitted to the Depart- 
ment and submitted to bilateral vasectomy on account of imbecility. 

Speaking about the vas deferens a distinction must be made between 
its extra- and intra-abdominal course the annulus ingvinalis subcuta- 
neus forming the borderline. By fastening a hypodermic needle into the 
tuberculum pubicum during the sittings the projection of the annulus 
ingvinalis subcutaneus was found to be 1 cm. below the upper edge of 
the foramen obturatum, approximately at the medial border of the lat- 
ter. From this point the vas runs along the linea terminalis, bending about 
the middle of the latter towards the centre of the pelvis, frequently 
forming several major or minor coils. Along the entire course mentioned 
it is quite thin and of the same caliber. On a level with the ampulla the 
dimension grows larger and at the same time it coils up forming the 
ampullar spiral uniting with the excretory duct of the seminal vesicle. 

The seminal vesicle often presents a very irregular picture on account 
of the tortuous canals. As a rule the caliber is rather uniform, but dila- 
tations almost to the extent of diverticula may also appear in the other- 
wise uniform-sized canals (Fig. 4). Although rarely, vesicles of a quite 
simple construction do occur, in which case there may be constrictions 
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Fig. 3. Fig. 4. 
Fig. 3. Normal vaso-seminal vesiculogram with large, coarse vesicles, kinked vasa 
and separate ejaculatory duct for each side. 
(Dept. C., patient No. 804/44, aged 22, vasectomized on account of im- 
becility.) 
Fig. 4. Vaso-seminal vesiculogram with coarse vesicle and tortuous intrapelvic vas. 
(Dept. C, patient No. 1150/44, aged 20. Diagnosis: Undescended left testis.) 


dividing the vesicle into major and minor sections (Fig. 3). Considering 
this great variation some caution should be exercised in diagnosing 
changes of a slight extent in case of presumed disease conditions in the 
vesicle. SARGENT perhaps attaches too much importance to dilatation as 
a basis for a diagnosis of chronic vesiculitis (cf. Fig. 3 of a 22-year old 
vasectomized patient). 

The junction of the excretory duct and the vas dejerens has in all cases 
been distinct. In 4 cases the canals from both sides united in a typical 
ejaculatory duct (Fig. 1) which could be traced until it opened into the 
urethra. In 2 cases there was an ejaculatory duct for the canals of each 
side, opening into the urethra side by side (Figs. 2 and 3). In all cases 
a flow of contrast material into the urethra and bladder has been 
evidence of the patency of the tract. 

As apparent from the above the normal vaso-seminal vesiculogram 
is quite characteristic, and pathological conditions in the form of ob- 
structions are distinctly visible, whereas inflammatory processes in the 
vesicle are more difficult to discern. On account of the marked variation 
in the shape and caliber of normal vesicles the processes mentioned 
are not so easily diagnosed in case they cause but minor deviations in 
shape. 
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Fig. 5. Fig. 6. 
Fig. 5. Vaso-seminal vesiculogram with a block (indicated by the arrow) in the filling 
of the vas in the position of the annulus ingvinalis subcutaneus. 
(Dept. C, patient No. 1038/43, aged 38. Diagnosis: Aspermia following 
herniotomy.) 
Fig. 6. Hypoplastic seminal vesicle. 
(Dept. C, patient No. 636/44, aged 30. Diagnosis: Aspermia (trauma 10 years 
previous to admission to hospital.) 


Vaso-seminal vesiculography has been performed as a diagnostic mea- 
sure in the case of 10 patients grouped as follows: 
Sequel of herniotomy (1 suffering from aspermia, | from oligospermia, 2 from pain 
in the groin and testis on the operated side) 
Aspermia following trauma to testis and epididymis ....................-. oie l 
2 


Total 10 


Obstructed passage through the vas deferens was demonstrated in 
3 patients, all operated on for inguinal hernia by the Bassini method. 
In all 3 cases there was a characteristic conical filling defect at the po- 
sition of the entrance of the spermatic cord into the inguinal canal 
(Fig. 5) and flow of contrast material into the distal end of the vas and 
epididymal duct. 

Abnormal course, but patency of the vas deferens was demonstrated 
in 2 patients with undescended testis. In these cases the vas, which 
everywhere was of a uniform caliber, was quite extraordinarily tortuous 
on the route from the inguinal canal to the ampulla (Fig. 4). 
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Changes in the vesicles like those described by SarGent, BELFIELD, 
BELFIELD & RoLNICK, WILHELM, and Merricks could not be demon- 
strated. Neither dilatation of the canals nor retention of contrast medium 
was observed in the two cases of clinically proved seminal vesiculitis 
(exploration revealed tender vesicles as thick as thumbs). 

Insufficient development of the seminal vesicles was found in 3 cases 
(1 with undescended testis, 1 with aspermia following trauma to testis 
and epididymis, and 1 with resected epididymis on account of epididy- 
mitis). We are not prepared to say whether such a finding is of any 
clinical importance, but it seems reasonable to presume that it is a re- 
sult of the inactivity due to the arrested or reduced function of the 
seminal duct in question. 

On the basis of the above, vaso-seminal vesiculography for diagnostic 
purposes must be considered to be called for in the following cases: 

(1) Patients with aspermia, but preserved testicular function. It is 
true that there are opponents against the application of vaso-seminal 
vesiculography in connexion with vaso-epididymostomy in cases of asper- 
mia (cf. HAGNER) contending that this form of examination may com- 
promise the operative result by damaging the seminal epithelium. Our 
experiments, however, having proved that this is hardly the case when 
using Perabrodil and SarGEntr having been able to demonstrate normal 
sperms in all his 16 cases in spite of vaso-seminal vesiculography, the 
latter should no doubt in future be included in the examination of pa- 
tients suffering from aspermia. This fact is further supported by the 
assumption advanced by Merricks that an obstruction of the ejacula- 
tory duct is the most common cause of aspermia. 

(2) Patients with seminal vesiculitis. In a number of cases vaso-sem- 
inal vesiculography will be able to afford information as to the pres- 
ence of morbid processes in the vesicle by revealing the shape and 
maybe defective evacuation of the latter. This could attain special im- 
portance in cases where there could be a question of tuberculous foci 
as the source of a tubercle baciluria. The question concerning the risk 
of spreading tubercle bacilli by this methed is being further investi- 
gated. 

(3) Adults about to be submitted to orchidopexy it being important to 
find out whether the vas deferens is sufficiently long in order that the 
desired segment may be mobilized. In the case of children the examina- 
tion is neither called for nor warrantable. 


1 Pathological conditions in the seminal vesicle or the excretory ducts have been 
observed since this paper was written. Roentgen examination revealed in one case of 
haemospermia a fistula originating in the right ejaculatory duct, and in one case of 
vesiculitis no filling of the left seminal vesicle. 
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(4) Patients with pain in the groin and testis following herniotomies 
the vesiculogram revealing whether a possible constriction in the vas 
may be the cause. 

Vaso-seminal vesiculography is a small intervention which may af- 
ford information of decisive influence on the treatment. It is therefore 
reasonable to wish that this form of endography in future should form 
part of the examinaton of the male genitals. 


SUMMARY 


The Roentgen examination of the male genitals may be performed by injecting 
contrast medium either into the vas deferens through vasotomy or by the transurethral 
approach into the ejaculatory duct. Information is obtained partly about the patency 
of the system, partly about the existence of disease conditions of other kinds. The authors 
have employed the first method in the case of 16 patients: 6 were submitted to the exam- 
ination during vasectomies for the purpose of gaining a basis for the interpretation of 
the normal vaso-seminal vesiculogram, and 10 on account of various affections in the 
genital system. This method of examination was found to be applicable especially in 
case of (1) patients suffering from aspermia, (2) patients suffering from seminal vesi- 
culitis, (3) adults about to be submitted to orchidopexy, and (4) patients suffering from 
pain in the groin or testis following herniotomy. The authors propose that vaso-seminal 
vesiculography in future may form part of the examination of the male genitals. 


ZUSAMMENFASSUNG 


Die Réntgenuntersuchung der miinnlichen Geschlechtsorgane kann durch Ein- 
spritzung von Kontrastmittel entweder nach Vasotomie in das Vas deferens oder auf dem 
transurethralen Wege in den Ductus ejaculatorius stattfinden. Man erhalt Auskiinfte teils 
tiber die Durchgiingigkeit des Systems, teils itiber das Vorliegen von Krankheitszustinden 
anderer Art. Verff. haben die erstere Methode an 16 Patienten verwendet: bei 6 wurde die 
Untersuchung gelegentlich einer Vasektomie vorgenommen, um eine Basis fiir die Auf- 
fassung von dem normalen Réntgenbild des Samenleiters und der Samenblase zu schaffen, 
und bei 10 wegen verschiedener Krankheiten der Genitalorgane. Diese Untersuchungs- 
methode hat sich besonders bewihrt (1) bei Kranken, die an Aspermie leiden, (2) bei 
Patienten mit Samenblasenentziindung, bei (3) Erwachsenen, an denen eine Orchido- 
pexie vorgenommen werden soll, sowie (4) bei Kranken, die nach einer Herniotomie an 
Schmerzen in der Leistenbeuge oder im Hoden klagen. Verff. schlagen vor, dass die 
Réntgendarstellung des Samenleiters und der Samenblase in Zukunft ein Bestandteil der 
Untersuchung der minnlichen Geschlechtsorgane werden soll. 


RESUME 


On peut pratiquer l’examen radiologique des organes génitaux masculins par |’injec- 
tion d’une substance opaque soit, aprés vasectomie, dans le canal déférent, soit par voie 
transurétrale dans le canal spermatique. On se renseigne ainsi et sur la présence d’obs- 
tacles dans le systéme, et sur l’existence d’états pathologiques d’autre nature. Les 
auteurs ont utilisé la premiére méthode dans 16 cas; dans 6 cas, ils pratiquérent l’examen 
aprés vasectomie afin d’établir une base pour l’interprétation de l'image radiologique 
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normale du conduit spermatique et de la vésicule séminale et dans 10 autres cas pour 
diverses affections des organes génitaux. Cette méthode d’examen a démontré sa valeur 
chez (1) les malades atteints d’aspermie, (2) dans les cas d’inflammation de la vésicule 
séminale, chez (3) les adultes devant subir une orchidopexie ainsi que chez (4) les malades 
présentant des douleurs de la région inguinale aprés herniotomie. Les auteurs proposent 
que l'image radiologique du canal spermatique et de la vésicule séminale fasse 4 l’avenir 
partie de l’examen des organes génitaux masculins. 
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FROM THE CHILDREN’S HOSPITAL, FUGLEBAKKEN, COPENHAGEN 
(CHIEF: VALDEMAR POULSEN, M. D.) 


SOME PRACTICAL HINTS ON THE PERFORMANCE 
OF UROGRAPHY ON 
by 


Harald Christiansen, M.D. 


Urography is used to some extent also in the case of infants, and 
is necessary especially in chronic affections of the urinary tract. To the 
roentgenologist, these examinations present several technical problems, 
which studies of the literature do not help him to solve. One must build 
on own experiences or seek guidance from colleagues working in some 
hospital department for children’s diseases. In such services there is 
gradually developed a technic which may be of assistance to others, 
who more seldom are called upon to make these examinations. 

Any more or less elaborate preparation, as in the case of adults, is 
impracticable in the case of small children; but copious defecation and 
fasting for 3—4 hours before the examination will also be sufficient. 
The administration of chloral as a quieter is often a disappointment; and 
is, in fact, unnecessary with the efficient apparatus now used. 

The contrast substance is best applied intravenously. The cubital 
veins of the plump arms are, as a rule, not accessible, and unless they are 
visible the idea of injecting there may as well be abandoned first as last. 
Also injection through the fontanel, into the superior sagittal sinus, 
must be advised against; for if the hypertonic contrast medium is by 
mistake injected into the subdural space the result may be mortal. The 
best veins into which to make the injection are the superior temporal 
and its branches. The child is placed on a pillow, with the head hanging 
outside its edge; there will then come some stasis in these vessels, which 
will be further increased when the child now begins to cry. A rather fine 
cannula, like a morphine cannula, may be used; but it must be fitted 
with a thin india rubber tube, 10—15 cm. long, into the free end of 
which the record syringe with the contrast fluid is inserted; there will 
then be no risk of the cannula becoming displaced by manipulations 
with the syringe, after it has been introduced in the vein. 


1 Submitted for publication, Aug. 24, 1944. 
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Fig. 1. Fig. 2. 
Fig. 1. The contrast medium during the injection into the marrow cavity of the tibia. 
Fig. 2. The distended stomach, through which the pyelograms are seen. 


Sometimes one may meet with a case in which it is impossible to 
do the injection intravenously, and one may then be tempted to inject 
in the muscle. But according to our experience this is to be deprecated, 
because it too often results in abscesses or necroses, no matter whether 
the contrast medium is diluted or not. These necroses heal slowly and 
make the relations mistrustful, and we therefore no longer use intra- 
muscular injection. Instead, the contrast medium may in these cases 
be made intraosseously. Intrasternal infusion of blood and saline solu- 
tion has long been common, and the idea of injecting also the contrast 
fluid in this manner readily suggests itself. On infants, the injection 
cannot be made into the marrow cavity of the sternum, however, be- 
cause it is so little developed; but it can be made into that of the tibia; 
the usual sternal cannula being introduced into the medial facies, just 
below the medial condyle, and the fluid being injected slowly, with a 
record syringe. Already during the injection, the contrast medium is seen 
in the deferent vessels, and the excretion through the kidneys takes place 
just as readily as in the case of intravenous injection. It is, however, 
a method of application which one will no doubt use only exceptionally, 
on account of the risk of infection. 

Though the injection on infants may be troublesome, this is nothing 
compared with the overwhelming difficulty which the gas-filled loops 
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of intestine present when it comes to interpreting the pyelograms. 
The air which the child has swallowed during its crying, together with 
the contents of the gut, fills both the small and the large intestine; and 
the delicate pyelograms disappear between the folds and contours of 
the passage, or blend with them, so that one often is unable to say whether 
there is anything abnormal, unless there is a serious hydronephrosis. 
In such cases we make use of the enormous capacity for expansion pos- 
sessed by the infantile stomach. Just before the exposure we give the 
child from 30 to 50 milliliters of apollinaris sweetened with saccharin. 
It is given with a teaspoon, and there is no difficulty in getting the child 
to swallow it. The result is astonishing. The stomach gets so distended 
that it presses the intestines down into the distal half of the abdomen, 
and through the air of the stomach the pyelograms stand out without 
disturbing overlayings. If the distension of the stomach is not great 
enough, the child may be given more soda-water, We have never ob- 
served any ill effects from this procedure. On the contrary, this little 
improv ement in the technic of urography has been of great assistance 
and is far superior to the help one has of compression, which is difficult 
to practice on children and only makes them still more nervous and 
restless. 

As we have in a couple of cases observed some periosteal reaction 
when the undiluted uroselectan B was injected into the bone marrow, 
it may be noted that LENNART WALLDEN in the Acta Radiologica vol. 
XXV, fase. 3, June 30th, 1944, states that by dilution of uroselectan B 
with sterilised water at the ratio 8:1—10:1 an approximately isotonic 
solution is obtained, which can be injected into the bone marrow without 
causing noticeable discomfort to the receiver. 


SUMMARY 


In urography of small children, the author recommends that the patient before 
the exposure is made be given apollinaris to drink. This causes the stomach to distend, 
so that the pyelograms are seen through the gas in the stomach, without interference 
from overlying intestines. 


ZUSAMMENFASSUNG 


Bei Urographie bei kleinen Kindern schliigt Verf. vor, dem Patienten vor der Auf- 
nahme Apollinaris zu trinken zu geben. Dies fiihrt zu einer Aufblihung des Magens, 
wobei das Pyelogramm durch das Gas im Magen hindurch sichtbar wird, ohne Stérungen 
seitens iiberlagernder Darmschlingen. 


RESUME 


L’auteur recommande de faire boire de l’eau gazeuse aux enfants en bas Age juste 
avant la prise du cliché d’urographie. Ainsi l’estomac se distend et la pyélographie se 
projette sur le gaz stomacal, sans interposition d’intestins susjacents. 
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FROM THE RADIOLOGIC SERVICE OF THE CENTRAL HOSPITAL FOR FREDERIKSBORG COUNTY, 
HILLER@D, DENMARK (CHIEF: SV. A. CHROM, M. D.) 


ON THE INCIDENCE OF OSTEOCHONDROSIS' 
by 


Sv. A. Chrom 


The increasing interest taken in recent years in the lumbago-ischias 
syndrome, and in the nucleus prolapse as etiologic factor for ischias, 
has noticeably increased the number of roentgen examinations of the 
vertebral column, particularly of the lumbar region. 

Among a material of patients sent to be roentgen-examined on ac- 
count of lumbar pains, or lumbar pains combined with pains of an ischiat- 
ic character, one not infrequently finds a roentgenologic picture charac- 
terised by narrowing of some intervertebral disk, oftenest the 5th lum- 
bar, accompanied by osseous changes in the form of sclerosis of the bor- 
ders of the vertebral bodies involved and typical exostosis formation on 
the anterior border of one or both of these bodies (see Fig. 1). In some 
cases the picture is, moreover, complicated by a displacement of the 
two bodies in relation to each other, which in lateral views makes it 
look like the picture of a spondylolisthesis. These changes are typical 
for the affection called osteochondrosis, which has been thoroughly in- 
vestigated and described by ScomorL & JUNGHANS. To recognise their 
presence is in itself not difficult; the difficulty arises when it becomes 
a question of evaluating the finding im relation to the clinical picture. 
The present paper is an attempt to throw light on some of the problems 
involved, by means of a year’s patient-material. 

Of Scandinavian authors, F. KNnutsson and VoerT have given thor- 
ough descriptions of osteochondrosis, while affections of the disks have 
been the object of studies by two Danish writers, K. OVERGAARD and 
QO. WIssING. 

According to ScumMorL, the affection begins with a diminution of 
the fluid content of the pulpy nucleus, resulting in the formation, in the 
latter, of cracks and fissures running in all directions, which some- 
times can be recognised in the roentgenograms owing to their content 
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of air (vacuum phenomenon); whereby it, as pointed out by Knutsson, 
becomes possible to diagnose an incipient osteochondrosis. If the process 
progresses, the nucleus shrinks and gradually loses its elasticity and abil- 
ity to expand; and at the same time the height of the disk diminishes. 
The degenerative processes are, however, confined to its central part 
whereas the fibrous ring remains intact. But as result of the collapse 
of the disk and the reduced or entirely lost capacity of the nucleus for 
expansion, the fibers of the ring become slack, and thus a possibility 
arises for the vertebral bodies to become slightly dislocated in relation 
to each other. To the continuous small traumata to which their surfaces 
thereby become exposed, they react by sclerosis. The slackening of the 
fibers of the ring readily explains the possibility for displacement of 
the vertebral bodies in relation to each other, as result of which a so- 
called pseudospondylolisthesis may develop. 

From this description it will be understood that it only in few, rare 
cases will be possible to make the roentgenologic diagnosis of dege- 
neration of the disk on the basis of the cartilaginous changes alone, and 
that the diagnosis can only be established after the secondary, reactive 
processes have developed. 

As the affection may be found in very different stages of development, 
it cannot, of course, be expected that all the secondary changes mentioned 
will be represented in all the cases; but it must be emphasised that a 
diminished disk as only finding is of no value whatever in this connex- 
ion. This applies especially where the question is of the 5th lumbar disk; 
because this, owing to variations in the shape and position of the 5th 
lumbar vertebra, physiologically is liable to vary a great deal in height. 

In young individuals one may find the picture of osteochondrosis 
described above, without immixture of disturbing elements; but oftenest 
there will, besides, be changes in the vertebral column, due to a spondy- 
losis deformans. As an aid to distinguish between the two pathologic 
pictures it must be remembered that the last-named disease is condi- 
tioned on degeneration in the peripheral part of the disk, that is of the 
fibers of the ring. These fibers break, and the disk then bulges outwards, 
because the elasticity of the pulpous nucleus usually is preserved. The 
result is a pressure on the anterior longitudial ligament, which is trans- 
mitted to the attachments of the latter on the bodies of the vertebrae, 
a little centrally to their borders. Here, the bone reacts by new bone 
formation, and the well-known beak-shaped exostoses develop. The ap- 
pearance of these, and the place in which they arise, thus distinguish 
them from the exostoses that develop in the case of an uncomplicated 
osteochondrosis, where it is a question of a lip-like prolongation of the 
margin of the vertebral body itself. In the great majority of cases one 
will find mixed forms; but if the anatomical features and the underlying 
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pathoanatomical conditions are 
borne in mind there will never- 
theless be great possibility of 
being able to distinguish between 
the different elements of the 
two pathological pictures. 

Also inflammations, both 
acute and chronic, as well as 
malignant tumors, may cause 
degeneration of the disks; but in 
such cases pronounced halister- 
esis, ostitis or periosteal new 
formations, together with the 
history of the case, will soon 
put one on the right track. 

In the first year since the 
radiologic service of the Central 
Hospital for Fredriksborg County 
came into operation, 132 pa- 
tients have been referred to us 
for roentgen examination of the 
vertebral column, on the most 
different indications. Of these 
patients, 50 were women, 82 
men. Their distribution accord- 
ing to age groups was as follows: 


20—29 30—39 4C—49 5C—59 60—69 70—79 80—89 
6 25 22 18 5 
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In 20 of these 132, a quite characteristic picture of osteochondrosis 
was found. For comparison it may be noted that TAMMIA among 388 
patients with symptoms referable to the vertebral column found 25 cases. 
In 17 of these, the 5th lumbar disk was the seat of the osteochondrosis; 
in our material, 18 out of 20 cases had this location. Eleven of these 20 
patients were men, 9 women. Their distribution according to age was: 

30—39 40—49 50—59 60—69 70—79 80—89 


3 3 l 
3 3 2 ] 
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Fifteen of the 20 had been admitted to medical services with such 
diagnoses as lumbago, recurrent lumbago, ischias and to observation for 
nucleus prolapse. Four of them had, however, primarily been admitted 
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in order to be treated respectively for struma, bronchopneumonia, kypho- 
scoliosis (obs. for cardiac affection), and abdominal tumor; but they had 
all four stated to the journal that they had been troubled with lumbar 
pains for several years, and roentgen examination of the vertebral col- 
umn was therefore clearly indicated. The remaining 5 patients of this 
group had been referred as ambulant cases with the diagnosis of lumbago. 

It might now be interesting to see if similar changes in the vertebral 
column would be found in patients who did not complain of symptoms 
referable to that region; in other words, whether roentgenologic changes 
like those typical for osteochondrosis could be found as an incidental 
feature. If this should be the case, it would not be without interest to 
get an impression of the frequency of such a finding. 

When one has occasion to study many films of the vertebral column, 
one often finds marked, or even enormous, spondylosis deformans, and 
is surprised to see how few symptoms (if any) these changes elicit. This 
always results in great uncertainty when it becomes a question of com- 
paring a finding in spondylosis deformans with anamnestic information 
about pains referable to the vertebral column. If the same should be the 
case with regard to osteochondrosis, there would here be the same un- 
certainty about the evaluation of the roentgenologic findings. 

Fortunately, every radiologic service has on hand a serviceable 
control material, inasmuch as most of the lateral views from the exami- 
nations of the colon give an excellent picture of the 5th lumbar disk; 
and since the osteochondrosis is in the great majority of cases located 
there, the material is well suited to the purpose. 

In the past year, examinations of the colon with injection of contrast 
fluid have been made on 79 patients above the age of 30 years. Sixteen 
of these examinations are not considered in the present connexion, be- 
cause the 5th lumbar disk is not seen distinctly in the lateral views. 
Of the remaining 63 patients, 37 were women, 26 men. Their distribu- 
tion according to age corresponds with that of the patients on whom 
examination was made of the vertebral column. 


30—39 40—49 50—59 60—69 70—79 80—89 
11 9 10 6 l 
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It was now found that, of these sixty-three patients, there were two 
whose roentgenograms showed changes typical of osteochondrosis. 


One of them was a female domestic-service teacher, aged 64 years, who was admit- 
ted to the medical ward on Dec. 2nd, 1943, for diabetes mellitus and arterial hyperten- 
sion. In 1921, glycosuria had been ascertained, and in 1932 she had begun to get insulin 
treatment. In the same year she fell over a bucket, hurting her left flank, and after that 
got radiating pains in the left lower extremity. In 1932, 1935 and 1942 she was in hospi- 
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tal to be treated for ischias, and was given phy sicotherapeutic treatment of various kinds. 
At admission Dec. 2nd, 1943, she did not complain of pains in the loin or radiating into 
the lower extremities. As she also suffered from chronic obstipation, an examination of 
the colon was made, with injection of contrast enema, and on that occasion osteochond- 
rosis of the 5th lumbar disk was diagnosed, as an incidental finding. When she later was 
admitted again, on March 8th, same year, she complained of grumbling pains over the 
left flank and radiating down on the posterior side of the left femur. 

The other patient was a coachman, 47 years old, admitted March 28th, 1944, with 
the diagnosis of abdominal disorder, obs. for pulmonary tuberculosis. He stated that he 
had been well until 3—4 months before admission, when he had begun to suffer from 
fatigue, loss of appetite and weight, and pressure across the abdomen without any rela- 
tion to the meals. As the case was obscure, various examinations were made, among 
others of the colon with gontrast enema; and by this typical changes of the 5th lumbar 
disk were found, with narrowing of the latter, ‘marginal sclerosis and lip-like prolonga- 
tion of the border of the 5th lumbar vertebra. Laparotomy was done, and the case diag- 
nosed as chronic, infectious hepatitis. The patient had not at any time had lumbago or 
pains of ischiatic character, and did not remember ever having sustained any violent 
trauma to the vertebral column. 


Of these two cases, the first belongs to the first group and only by 
chance happens to figure among the controls. There thus among the 63 
remains only 1 in which the osteochondrosis occurred as an incidental 
finding. In the first group, of patients with complaints referable to the 
vertebral column, there are 20 cases of osteochondrosis among 132 
examined; that is a ten times greater frequency. This seems to indicate 
that osteochondrosis is not a “finding of doubtful clinical significance, 
but an affection which should be the object of thorough examination 
and treatment. 

The roentgenologic changes in this disease are easy to recognise. In 
the 22 cases (including the two from the control group) the different 
characteristics were present as follows: Narrowing of the disk and mar- 
ginal sclerosis in all 22, lip-like marginal exostosis in 19, displacement of 
the bodies of the vertebrae in relation to each other in 6. After what has 
been exposed in the foregoing it is not surprising that there should be 
narrowing of the disk and marginal sclerosis in all the cases. In 3 cases 
there was no lip-like marginal exostosis; in one of these there was pro- 
lapse of the nucleus posteriorly, as seen by air-myelography and after- 
wards verified by operation. In this case there was thus both central and 
peripheral degeneration of the disk; what may be imagined to have been 
the reason why there was no development of marginal exostosis; but 
the material is to small to justify any conclusions in that respect. The 
two other cases were complicated by spondylosis deformans. Displace- 
ment was demonstrated in 6 cases. In four of them the body of the upper 
vertebra had slid forwards, in the two others it had become displaced 
backwards. In all the six cases the other three characteristics named 
above were present. 
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In the modern diagnosis of conditions in the vertebral column one 
is often confronted with the question whether there is prolapse of the 
nucleus. The examination which settles this is air-myelography; but it 
would be of value to know whether the ascertainment of osteochondrosis 
makes .the existence of nucleus prolapse more likely in the given case. 
Air-myelography was done in 7 of the 20 cases where there was osteo- 
chondrosis; in them all the finding was positive, and in 6 of them the 
finding was verified on operation. An analysis of the roentgenograms 
of the seven cases shows nothing which distinguishes them from the roent- 
genograms of the 13 others, in which there was no indication for air- 
myelography. 

lf we review the twenty case histories with regard to the stated on- 
set of the pains, their localisation and possible radiation, the picture is 
variegated and confusing and contains nothing which might serve as 
basis for conclusions respecting possible complications of osteochondro- 
sis with prolapse of the nucleus. Only by air-myelography, as supplement 
to the roentgenologic examination, will it thus be possible to get any 
information of whether such a complication exists. 

In the case of a couple of elderly patients, roentgen treatment was 
given with good palliative effect; 150 r x 4; filter, 0.6 mm. Cu. + 3 
mm. Al.; distance, 40 em.; 170 kv. to a field of 8 x 10 em, straight in. 


SUMMARY 


The author describes the roentgen picture and the pathoanatomical changes in osteo- 
chondrosis. Among 132 patients with complaints referable to the vertebral column, 20 
cases of this disease were found, while a control material from examinations of the colon 
showed 1 case among 63 examined. The roentgen picture gives no information respecting 
possible complication with prolapse of the nucleus; such information can only be ob- 
tained by means of supplementary air-myelography. 


ZUSAMMENFASSUNG 


Verf. beschreibt das Réntgenbild und die pathologisch-anatomischen Verinde- 
rungen bei Osteochondrose. Unter 132 Kranken, deren Klagen auf die Wirbelsiule zuriick- 
gefiihrt werden konnten, wurden 20 Fille dieser Krankheit gefunden, wihrend in einem 
Kontrollmaterial von Wirbelsiulenuntersuchungen unter 63 Untersuchten nur 1 Fall 
vorkam. Das Réntgenbild gibt keine Auskiinfte inbezug auf einen eventuellen Zwischen- 
wirbelscheibenprolaps als Komplikation, Hieriiber kann nur die zusitzliche Luftmyelo- 
graphie Aufschliisse geben. 


RESUME 


L’auteur décrit l'image radiologique et les lésions anatomo-pathologiques de l’osteo- 
chondrose. Parmi 132 malades dont les plaintes pouvaient faire admettre des désordres 
du cété de la colonne vertébrale, on trouva 20 cas de cette affection, alors qu'un matériel 


__ 
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de controle constitué par 63 colonnes examinées n’en comprenait qu’un seul. L’image 
radiologique ne renseigne nullement sur la possibilité d’un prolapsus discal venant com- 
pliquer l’affection; seule ’'adjonction d’une myélographie par injection d’air peut donner 
des éclaircissements sur ce point. 
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COMMUNICATION FROM THE AMTSSYGEHUSET, NXXSTVED, MEDICAL WARD (CHIEF: SENIOR 
PHYSICIAN 8. A. HOLBOLL, M. D.) AND THE ROENTGENOLOGIC WARD (CHIEF: SENIOR PHYSI- 
CIAN B. FABER, M. D.) 


INVAGINATION OF THE STOMACH' 
A Case Diagnosed by Means of Roentgen Examination 


by 
Kai Dohn and Borge Faber. 


In the Danish literature only one case of invagination of the stomach 
has been previously reported (FaBrictus-M6LLER, 1918) and it was only 
diagnosed on post-mortem examination. In the present case the dia- 
gnosis was established in vivo on the basis of a characteristic roentgeno- 
gram. 


The writers’ case: 


A. M. N. born on Sept. 6th, 1872. Medical ward 811/44. 

On June 7th, 1944, a woman, aged 71, was admitted to the medical ward for anaemia 
gravis. The pt. had been previously in good health, she had had one normal partus 48 
years ago. 5 months before admission the patient had slight, pungent pain for a couple 
of weeks coming on periodically across the upper part of the abdomen, radiating towards 
the back. The pain was not associated with the meals, she could eat any food without 
inconvenience, and there was no nausea or vomiting. She lost 5 pounds which, however, 
she soon put on again. 

The pt. then felt quite well until the last fortnight before admission, when similar 
pain again occurred. The pt. had become increasingly pale, felt very tired and giddy 
and had fainted a couple of times. The temperature had been slightly increased. The 
motions had always been somewhat sluggish but are.said never to have been melenic. 
On admission the pain had subsided and the pt. only complained of fatigue. 

The objective positive findings were as follows: Tp. 38°. Pulse 110. State of nutrition 
rather over the average. The pt. was tired and exhausted, highly anzemic with a waxy 
pale complexion. In the abdomen an indefinite resistance was palpated over the umbilicus. 
On rectal exploration no tumours were felt, but there were dark feces ( + Bz) onthefinger. 

The preliminary diagnosis was a hemorrhagic anemia as a consequence of cancer 
of the alimentary canal. 

The following are some of the results of the examination on admission: 

Sedimentation test: 45 mm./1 h. Hb. 28 per cent. Red blood corpuscles: 1.60 mill. 
Colour index: 0.88. Halometry: 7.5 4. Leucocytes: 7 900. Differential count: Normal dis- 
tribution. Sternal puncture showed signs of severe simple anzemia (hemorrhagic anemia) 


1 Submitted for publication, Sept. 26, 1944. 
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(sign. S6EBoRG OHLSEN). No pathologic constituents in the urine. Roentgen examination 
of the colon showed normal conditions. Ewald’s test meal: */, and °/, (*/, of an hour): 
47 + 25 cem, slightly chymified with ample mucus. K/Ph: 0/13. Feces: + Bz., — mucus. 
The hemoglobin percentage fell to 17, for which reason blood transfusion was insti- 
tuted on June 15th, and only then the pt. could be sent down for roentgen examination 
of the stomach. 
Roentgen examination of the stomach: June 16th, 1944. (Fig. 1.) 


A picture appears that is difficult to make out. It looks as if the centre part of the 
stomach is invaginated into the pyloric part and further 6 to 8 cm into the duodenum, 
so that a real invagination should have occurred. The free part of the stomach is shortened 
to about 10 or 12 cm. This part of the stomach is only slightly distended and the contrast 
medium passes quickly on through the invaginated part and runs back around the latter 
forming a collar-shaped figure in the reduplication. There is no retention in the stomach, 
as it is almost evacuated in the course of the examination. — 4 h. p. c. the stomach is 
empty. R. D. Invaginatio ventriculi (sign. FABER). 

As the general health was bad, as referred to, and as — apart from the occult bleed- 
ing — the invagination of the stomach did not give rise to symptoms, especially symptoms 
of pyloric occlusion, it was decided to wait for the time being and try to improve the pt.’s 
general health. This was achieved beyond expectation. After energetic antianzmic treat- 
ment the hemoglobin rose to 68 per cent. in the course of a month, the temperature fell 
to normal and the sedimentation test to 9 mm/1 h. 3 weeks after admission the motions 
were without any blood. 

On June 27th the roentgen examination of the stomach was repeated with the follow- 
ing surprising result: (Fig. 2.) Pictures are obtained which display a material difference 
from those of the first examination. The dominant feature of the picture is now consti- 
tuted by defects, the size of a small apple, in the shadow of the fundus, presumably 
caused by one or more stalky tumours. The remaining part of the stomach is to-day 
seen to be quite natural with a slender pyloric part and a bulbus duodeni of normal 
shape. The only way in which the two examinations can be made to harmonize seems 
to be to suppose that a stalky tumour in the fundus part has given rise to the previous 
invagination, which has now been obviated spontaneously. R. D. Tumour ventriculi. 
(sign. FABER.) 

As it was considered probable that the tumour was benign and might cause serious 
complications again it was intended to have the patient operated on when her general 
health had further improved. Unfortunately this was prevented by fatal complications 
of quite another nature. The pt. developed pyuria, which was treated with sulphathiazol, 
which brought about anuria; the latter was, however, obviated by means of intravenous 
infusions of saline and fluid, but the pt. died a few days after, on Aug. 6th, from an inter- 
current bronchopneumonia. 

Post-mortem examination: After opening of the abdomen it appears to be normal, 
especially the stomach and duodenum are normal without signs of strangulation. Through 
the stomach wall a stalky tumour, the size of a walnut, is felt in the fundus with the stalk 
coming from the neighbourhood of the beginning of the greater curvature. With a finger 
the tumour is easily passed through the stomach, on through the pyloric ring and down 
to the middle of the pars descendens duodeni, causing invagination of the corpus ventri- 
culi. (Fig. 3.) When the stomach is cut open the said tumour is seen to be the size of 
a green walnut with a smooth surface and with a stalk, 1 <'/, em. broad and about 1 cm. 
long. Otherwise the mucous membrane of the stomach is normal. The pyloric iing is wide, 
easily admitting four fingers. The upper part of the duodenum, too, is wide but otherwise 
normal. 


58 


bo 


KAI DOHN AND BORGE FABER 


Fig. 1. 


Invaginatio ventriculi. 


The invagination begins at »a». At »b» longitudinal folds are seen in the 
intussusceptum, »c» is the pyloric ring. At »d» longitudinal folds are seen in the 
intussusceptum and transverse folds in the intussuscipiens, »e» is the apex of 
the invaginated part. At »f> contrast medium is seen in the reduplication 


Fig. 2. 


between the middle and outer layers of the intussuscipiens. 


The same stomach as in Fig. 1 after spontaneous desinvagination. 
At »a» clearing is seen, produced by a stalky tumour (myoma). The remaining 


parts of the stomach and the duodenum are now normal. 


Post-mortem preparation. 
The invagination of the 
tumour and the stomach 
is imitated manually, and 
the invaginated part is 
seen projecting into the 
duodenum, corresponding 
entirely to Fig. 1. »a» is 
the invaginated stomach, 
»b» is the duodenum with 
the invaginated part. 
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The rest of the post-mortem examination showed nothing of interest in this con- 
nection. 

Microscopy: The tumour is a leiomyoma with some stasis and interstitial hemor- 
rhage. 


On Invaginations of the Stomach 


The stomach is invaginated far more rarely than the intestines. The 
reason is partly that it is relatively well fixed along either curvature, 
partly that its lumen decreases in width in the direction of the peristaltic 
movement, and that it is far wider than the adjoining parts of intestine. 
Lastly, its peristalsis is different from that of the intestines, as the wan- 
dering rings of contraction, to which so great an importance to the occur- 
rence of the intestinal invagination is ascribed, are said not to occur in 
the stomach (LGONNERBLAD). Correspondingly the invagination of the 
stomach always occurs as a secondary phenomenon, determined by some 
primary abnormality, in contradistinction to the intestinal invaginations, 
which most frequently are of primary, so to speak physiological, occur- 
rence. 

The occurrence of an invagination of the stomach is favoured by 
a flaccid and less well-fixed stomach, great width of the pyloric ring 
and greater tendency to displacement of the latter and the duodenum 
(LONNERBLAD). Therefore the disorder is most frequently seen in elderly 
women. Slighter cases of invagination often precede the case leading to 
the diagnosis being established. This also applies to our case. 

Invaginations of the stomach may be ascending or descending. 

Ascending gastroesophageal invagination has been described by EDER- 
LEN (quoted by Fasricrus-M6LLER). 

Ascending gastro-gastric invagination has been mentioned by ZDANSKY 
and is said to be due to a fixation of the pyloric part. 

The following types of descending invagination of the stomach have 
been described: 

The simplest type is prolapse of the mucous membrane through the 
pyloric ring (see HENSCHEN’s and JENSSEN’s publications) and corres- 
ponds entirely to the disorder described by Kemp, Boas and FABER as 
stenosing gastritis. 

The invaginations proper may be lateral or central, only part of or 
the whole of the circumference of the stomach wall being involved in 
the invagination. 


Invagination of the pylorus into the duodenum, which has been 
described in pyloric spasm (AGaAtTI) and in tumour of the pyloric ring 
(THoMsEN, LotscH, quoted by LONNERBLAD) are instances of invagina- 
tions which are central already from the onset. The same applies to the 
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descending ventriculo-ventricular invagination, which has been seen 
only during agony (ENGEL, quoted by LONNERBLAD). 


In gastroenteroanastomoses both descending (HENSCHEN) and ascending invagina- 
tions may be seen (ADAMS, BonomInI, CAMERON and MAcrARLANE, HENSCHEN, MEIss- 
NER, ZDANSKY). The present publication will not deal with these forms. 


The most frequent form of invagination of the stomach, the only 
form we shall deal with in the following and which our case is an instance 
of, is represented by the, right from the onset, lateral descending invagina- 
tions in non-operated stomachs. Simple prolapse of a stalky tumour through 
the pyloric ring may be considered a precursory stage hereof, and accor- 
ding to EusrerMAN and Baxrour (reported by My HRE) this is said to 
take place with 10 per cent. of the benign tumours of the stomach. 

On examination of the literature available for the time being we found 
24 cases of this type of invaginations of the stomach described in detail, 
V1Z.: 

1. Curari, 1888 (see HENSCHEN): a woman, aged 44. — 2. CoLiier, 1896 (see HEN- 
SCHEN): a man, aged 21. — 3. Myer, 1913: a man, no age stated. — 4. Wang, 1913 (see 
Fapricius-MOLLER and HENSCHEN): a woman, aged 48. — 5. Bayitac-Dieuar®t, 1918 
(see HENSCHEN): a woman, aged 43. — 6. DorBLer, 1918: a man, aged 48. — 7. Fasri- 
crus-M6OLLER, 1918: a woman, aged 66. — 8. EusTeRMAN and Sentry, 1922 (see HEen- 
SCHEN and LONNERBLAD): a woman, aged 65. — 9. Metas, 1923 (see HENSCHEN and 
LONNERBLAD): a man, aged 55. — 10. Barnett, 1925 (see HENSCHEN and LONNERBLAD): 
a woman, aged 54. — 11. Movart, 1925: a female, aged 12. — 12. GuLEKE, 1927 (see 
HENSCHEN): a man, aged 32. — 13. ScHMIEDEN and Westuues, 1927 (see HENSCHEN): 
a woman, aged 78. — 14. HenscHen, 1927: a woman, aged 51. — 15. Bogoras, 1930 
(see LONNERBLAD): a woman, aged 42. — 16. Saups, 1932: a woman, aged 34. — 17. gpa 
NERBLAD, 1933: a woman, aged 45. — 18. LONNERBLAD, 1933: a man, aged 54. — 
19. JeNssEN, 1938: a woman, aged 46. — 20. JENSSEN, 1938: a man, aged - — 
21. Metssner, 1939: a woman, aged 77. — 22. Zpansky, 1939: a woman, aged 57. 
23. HoynInGEN-HUENE and ZIEGLER, 1940: a female, aged 16. — 24. Rotne, 1941: 
a man, aged 59 

To these cases must be added our own, as No. 25, being that of a woman, aged 71. 


No. 20 is the only case in which autopsy was not performed; it has, 
however, been included owing to the typical roentgen findings. 

EusTERMAN and SeEnty have another case, that of a woman, aged 22 
(quoted by HenscHEN); but this case is excluded as the invagination was 
not proved, though probable. Otherwise LONNERBLAD mentions 4 cases 
which are either doubtful or not available in the literature. 3 Italian 
publications in which cases of gastro-duodenal invagination are said to 
be described (BoNoMINI, 1937, BIGNAMI, 1939, and AGatt, 1940) have not 
been available either. 

Out of regard to space we shall refrain from reporting each of the 24. 
often very interesting cases, but refer to the sources; here we shall give 
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a summary description of the facies morbi based on the knowledge of 
it which the 25 cases have given us. 

The disorder is most frequently seen in elderly women. The primary 
abnormality which, as referred to above, is always the underlying cause 
of the occurrence of the invagination, was in all cases a tumour of the 
ventricle projecting into the lumen. This tumour has been stalky, except 
in No. 5 which was an intramural myoma, still projecting into the lumen. 
Only 3 out of the 25 tumours were malignant. No. 15 was a sarcoma 
fusi-cellular with a broad stalk and the size of a goose’s egg (without 
any infiltration of the stomach wall worth mentioning); No. 7 was an 
adenopapilloma, the size of a hen’s egg, showing doubtful signs of 
incipient malignity, and in No. 17 a fibroadenoma, the size of a pear 
was found, it was excised but recurred later on. The tumour was benign 
in all the remaining 22 cases. 

These findings are in conformity with the fact, which would also be 
expected, that a proper macroscopically demonstrable cancer does not 
give rise to invagination. For a stiff stomach wall, infiltrated with car- 
cinoma, cannot be invaginated. 

The 22 benign tumours (including No. 20) are of the following nature: 

Adenopapillomata (fibroepitheliomata, fibroadenomata, polypi) were 
found in 15 cases. 10 of these were solitary (Nos. 8—11—12—13—14—16— 
18—20 (only roentgen diagnosis) 21—22), 1 multiple (No. 24), and 4 
proved to be a great polypus or polypous mass in a diffuse adenopoly- 
posis (Nos. 1—2—3 (luetic gastritis)—23). 

Myomata and fibromyomata were found in 6 cases (Nos. 4—5—6 —8— 
10—-25). Fibroma was seen in 1 case (No. 19). It was the size of a bean. 

According to FoG-M6LLER, HENscHEN, MINNES and GESCHICKTER, 
Myure and WALrTon by far the greater part of benign tumours of the 
stomach are myomata and adenopapillomata, the former being in slight 
majority. When the ratio between myomata and adenopapillomata 
causing invagination in spite of this fact is 6:15, the cause is that only a 
small part of the myomata but most of the adenopapillomata project 
stalkily into the lumen, which is almost a condition of the occurrence of 
the invagination. 

The size of the tumour differs from that of a pea (No. 12) to that of 
a goose’s egg (Nos. 10—13—15—23), indeed in No. 3 a polypous mass 
larger than a fist was found. Most frequently the tumour is about the 
size of a hen’s egg. The part of the stomach wall from which the tumour 
originated was in 16 cases (2/3 of all the cases) the canalis or antrum. This 
is in conformity with HENSCHEN’s statement that more than 2/3 of all 
benign tumours of the stomach are situated at the pylorus. In 7 cases 
the tumour originated somewhere in the corpus and in 2 cases from the 
fundus part. 
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The mechanism of the invagination is as follows: 

The invagination commences with a tent-shaped retraction of the 
stomach wall at the place where the tumour is attached, the tumour 
being caught by the peristalsis (it may also 
be due to the weight of the tumour), and by 
means of the peristalsis the tumour now passes 
towards the pylorus and possibly through the 
latter, on into the intestinal canal forming 
the apex of the invagination; at the same 
time it drags a constantly increasing part of 
the stomach wall along. The invagination 
thus becomes total or circular after having 
been partial or lateral to begin with; in half 
the number of the cases it has been total or 
circular at some time. In 6 cases (Nos. 4 
6—10—13—14—22) the intussusceptum has 
I Devs horis. passed the whole of the duodenum and as far 


Zo infducdenc as 30 cm. into the jejunum (Nos. 4—14), while 
Drawing according to on the other hand in 2 cases (Nos. 12—21) the 
LONNERBLAD. tumour only reached the pyloric ring. The 


intussusceptum being pushed into the duo- 
denum the latter becomes distended and folded transversely whereby 
it is shortened. 

The anatomical conditions described determine the roentgenogram 
characteristic of the disorder. The canalis part of the stomach is shortened 
(possibly completely effaced), and pointed like a cornet it may pass on into, 
the bulbus with some longitudinal, convergent folds, which are caused 
by the longitudinally folded, invaginated part of the stomach. The duo- 
denum is considerably distended with a central defective filling, originat- 
ing from the intussusceptum with its tumour of the stomach, which may 
sometimes give the defective filling a peculiar relief, especially if the 
tumour is of polypous nature. Around the. defective filling only a thin 
layer of contrast stuff is seen on the duodenal wall. This layer is arranged 
in concentric, ring-shaped stripes, concave towards the pylorus, which 
according to LGNNERBLAD are due to the transversal folding of the duo- 
denal sheath of the invagination above the intussusceptum already 
referred to (see the drawing), but which according to ZpANsky should be 
due to the plicae Kerkringi. In our case the longitudinal and transversal 
folds referred to are seen in Fig. 1. Owing to the bulk of the intussus- 
ceptum the contrast medium may be pressed in between the outer and 
middle tubes of the invagination to the reduplication thus producing a 
characteristic collarshaped figure as in our case (see Fig. 1). 

If the invagination is lateral this may be seen from a characteristic 
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defective filling, passing obliquely from one of the curvatures towards 
the pylorus. 

14 cases were examined by means of roentgen rays while the in- 
vagination persisted (No. 4, however, only by means of transillumina- 
tion). In Nos. 4—8—9—10—15 and 16 the findings were uncharacteristic 
and did not allow the diagnosis of invagination of the stomach to be 
established on the basis of the roentgen examination, nor could it be 
established on revision after post-mortem examination. In 6 cases (Nos. 
17—18—20—22—24 and 25) the roentgen findings were typical as just 
described and thus the diagnosis was established. In 2 cases the roentgen 
diagnosis invagination of a tumour of the stomach only was established, 
in one of these cases (No. 19) the roentgen findings were, however, typical 
of a small lateral invagination. 

The evacuation of the stomach differs with the highly varying degree 
of pyloric occlusion brought about by the invagination, from complete 
occlusion with retention of all the contrast medium in the stomach after 
48 hours (No. 23), considerable retention (Nos. 10—15—17—18) to com- 
plete normal evacuation despite large central gastroduodenal invagina- 
tions (Nos. 9—24—22—25). In the remaining cases the conditions of the 
evacuation are not referred to. 

The anatomicopathological alterations caused by the invagination 
are generally slight and without any great importance, as the stomach 
wall and its mese ntery are jammed to a less degree (among other things 
owing to the great dilatability of the pyloric ring and the duodenum) 
and also because these parts are far more resistant than the intestinal 
wall and its mesentery. 

The invaginated stomach wall may become oedematous and con- 
sequently somewhat stiff and small hemorrhages may be seen in the 
mucous membrane, but it is never gangrenous, still less detached. The 
invaginated tumour will frequently ulcerate and therefore give rise to 
hemorrhage, but as is known this will often be so in benign tumours of 
the stomach, which have not been incarcerated. In one case (No. 3) 
a part of an invaginated polypus, the size of a weinut, was detached, the 
invagination thus being obviated spontaneously. 

Nor is the intussusc ipiens generally injured. An exception is formed 
by No. 12 in which, after 5 days’ invagination with total pyloric occlusion, 
a perforating peritonitis occurred as a consequence of a »dilatation necro- 
sis) of the duodenal wall. In one case only (No. 6), where the patient died 
after 3 days’ complete pyloric occlusion, adhesions were found between 
the serosa layers of the innermost and the next tube of the invagination, 
desinvagination thus being impossible post mortem. 

In all the other cases that have been followed, desinvagination was 
possible. In 15 cases it was made in the course of operation, in 3 cases 
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post mortem (Nos. 1—7—21), and the remaining cases (Nos. 3—17— 
18—24 and 25) were desinvaginated spontaneously. 

These cases of spontaneous desinvaginations are probably brought 
about by an increasing dilatation of the non-invaginated part of the 
stomach drawing the intussusceptum in the oral direction, partly by 
tiring and therefore relaxation of the spastically contracted muscles of 
the stomach and the duodenum, partly by the possible antiperistaltic 
movements of the duodenal sheath; lastly the constant vomiting by 
which the stomach so to speak is thrown to and fro may also contribute 
to the desinvagination. How readily invagination may alternate with 
desinvagination will appear from the fact that in 3 cases (Nos. 16—19 
and 24) the invagination was seen to be developed during roentgen 
examination, and in case No. 14 the invagination was re-formed by 
gastric lavage after preceding spontaneous desinvagination. This lability 
highly influences 


The Clinical Picture 


Typical of the clinical picture of the disorder is first and foremost 
pyloric occlusion with violent pain in the epigastrium coming on more 
or less suddenly, often reminding of biliary colic, and persisting vomiting 
mixed with bile or blood. In the most marked cases ingestion of food is 
out of the question and the general health is influenced as in other forms 
of high ileus even to the extent of severe collapse and shock. 

A typical complete occlusion of this nature was seen in 10 out of 
the 25 cases (Nos. 2—3—4—5—6—7—11—13—14— 23). The invagination 
will often give rise to dilatation of the stomach and stenosis peristalsis 
(Nos. 1—3—6—7—8) and in most cases the invagination can be pal- 
pated as a tumour (Nos. 1—2—3—4—8—13—15—21—22) or only as an 
indefinite resistance (Nos. 14—16—18—23—25). As referred to above the 
case is often associated with hemorrhagic vomiting (l1—3—6—9—10—17), 
melena or occult bleeding (Nos. 3—7—9—14—15—16—17—18—20—25), 
and the patients may be highly anemic. 

A permanent complete pyloric occlusion may result in death in the 
course of a few days (Nos. 6 and 7), and in one case (No. 12) it caused 
perforation of the duodenum. In some cases (Nos. 1—8—9—15—18—21— 
24) the clinical symptoms of pyloric occlusion are less violent and more 
protracted, lasting for weeks or months (No. 1) possibly with periodical 
occurrence of the symptoms, according to whether the occlusion has been 
partial and possibly intermittent. 

It is characteristic of the facies morbi that the actual case of invagina- 
tion, i. e. the symptom complex leading to the diagnosis being established, 
is preceded by transient attacks of partial or total pyloric occlusion with 
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more or fewer of the above symptoms in a varying degree. This is dis- 
tinctly so in 14 out of the 25 cases (Nos. 2—4—5—8—9—10—11—14— 
15—17—19—21—22—23). An especially peculiar feature is the finding 
of a palpable tumour, appearing and disappearing with the attacks 
(Nos. 4—10). These preceding attacks may have lasted for months or 
years (in No. 19 for 18 years), and their duration may be from minutes to 
several weeks. It cannot be decided whether they are due to slight cases 
of invagination or to incarceration alone, respectively prolapse, of the 
tumour of the stomach in the pyloric ring. 

Characteristic of these preceding attacks is the strikingly rapid im- 
provement of the general health after the acute symptoms of incarcera- 
tion have ceased (CLARK NoRMAN quoted by MEISSNER) and the often 
entirely free intervals between these (as for instance in Nos. 4—9—11— 
14—25). It is typical, too, that gradually the attacks increase in frequency 
and gravity, at last ending in the catastrophe which the case of actual 
invagination often is. Roughly, half the number of the cases take that 
course. 

In 3 cases the actual invagination was not preceded at all by previous 
symptoms (Nos. 1—7 and 13 who all had pyloric occlusion). 

In the remaining cases the incarceration of the tumour did not domi- 
nate the clinical picture, the symptoms were such as may otherwise be 
seen in benign tumours of the stomach (hemorrhage, loss of weight, 
dyspepsia). 


Case No. 3, which is the only case in which the diagnosis was established on 
a purely clinical basis, deserves further reference despite the fact that this diagnosis is 
not quite unquestionable. 

This was a case of adenopolyposis ventriculi, which gave the following symptoms: 
Achylia associated with a very copious production of mucus, hemorrhage from the mucous 
membrane, and once small polypous elements were found in the stomach sluicings. 

A couple of years later an acute pyloric occlusion with gastric hemorrhage occurred, 
in association with marked stenosis peristalsis; as a tumour was felt in the pyloric region 
which on palpation gave the same sensation as fetal movements, the clinical diagnosis 
on invagination of the stomach with partial avulsion of an incarcerated polypus was 
established. 3 days later a polypous element, the size of a walnut, was found in the feces, 
whereupon the symptoms subsided gradually. 

Operation one year after in a symptom- free interval showed, besides diffuse polyposis, 
a racemose polypous paquet, 12 cm. long, at the greater curvature, 7 cm. from the pylorus. 
After this finding it cannot be wholly precluded that the pyloric occlusion the year before 
has been caused by a simple prolapse of the tumour through the pyloric ring only, and 
therefore the diagnosis of invagination of the stomach is not unquestionable, although 


probable. 


Only in the above Case No. 3 the diagnosis was established exclusively 
on the clinical symptoms, and it was not quite justified. In 6 cases the 
diagnosis was established on the roentgenogram (Nos. 17—18—20—22— 
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24—-25), while in Nos. 19 and 23 the diagnosis of invagination of a tumour 
of the stomach was established on the roentgenogram, the operation, 
however, showing that the stomach wall, too, was invaginated. 

In 4 cases the diagnosis was only established on post-mortem exa- 
mination (Nos. 1—6—7—21), while in the remaining cases it was estab- 
lished on operation. It will appear from this how difficult it is to diagnose 
this rare disorder. 

When the actual invagination shows more or less marked symptoms 
of pyloric occlusion the picture may be mistaken for acute dilatation of 
the stomach, high ileus of another cause, or volvulus ventriculi (in which, 
however, a stomach tube can only be pushed as far as the cardia and there- 
fore little or nothing of the stomach contents can be secured). 

The erroneous diagnosis that is most likely to be established is that 
of ulcerated stenosing pyloric cancer, but against this speaks the gravity 
of the symptoms in connection with their short duration, the amazingly 
rapid restitution and the free intervals between the attacks, and their 
often periodical occurrence. 

If, instead of showing acute symptoms, the actual invagination seems 
to be clinically identical with already existing symptoms of the under- 
lying tumour, the invagination, like the preceding symptoms, will most 
frequently be mistaken for other disorders of the stomach. 

As will be gathered from the picture of the symptoms described here 
the actual case of invagination will far from always require immediate 
operation, in numerous cases the patient’s often highly exhausted general 
health can first be remedied and ought also to be so. But the patient 
should always be operated on, also in the cases where the invagination 
is spontaneously obviated, as the disorder has a marked tendency to 
recurrence. To this must be added that the tumour may also give rise 
to other fatal complications (especially malignant degeneration), for 
which reason it should always be removed. 

The prognosis is rather serious, only about half the number of cases 
recovering. 19 out of the 25 patients were operated, 15 of them recovered 
as the underlying tumour was removed, 3 died in connection with the 
operation (Nos. 2—3—18), and in the 4th patient there was recurrence 
of the tumour (No. 17). 5 patients died without having been treated, 
4 before the diagnosis was established, the 3 of the latter direct from 
the pyloric occlusion (Nos. 1—6—7), the fourth from intercurrent disease 
(No. 21), while the fifth, in whom the diagnosis was established in vivo, 
died from an intercurrent disease before the operation could be per- 
formed (No. 25). — One Case (No. 20) was not followed after the diagnosis 
had been established on the basis of the roentgenogram. 
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SUMMARY 


A case of invagination of the stomach in a woman, aged 71, is reported. On roentgen 
examination an invagination ot the stomach was diagnosed, which on renewed roentgen 
examination 11 days after had disappeared; defective filling of the fundus was seen instead. 
The patient succumbed to a pneumonia. On post-mortem examination a stalky myoma, 
the size of a green walnut, was found in the fundus. 

A brief reference is given to the different types of invagination of the stomach. 
In the available literature 24 cases of originally lateral, descending invaginations in 
non operated stomachs described in detail have been found and on the basis of these 
cases the facies morbi is gone through. The underlying cause of the occurrence of the 
invagination has in all cases been a tumour, which nearly always is benign and stalky. 
Based on the anatomical conditions the roentgen findings characteristic of the disorder 
are explained, by means of which it was possible in 6 (8) out of the 14 cases examined 
roentgenologically to establish the diagnosis of invagination of the stomach. 

Spontaneous desinvagination is frequently seen, with subsequent re-invagination 
and this gives the typical facies morbi of attacks of pyloric occlusion. 


ZUSAMMENFASSUNG 


Uber einen Fall von Invagination des Magens bei einer 71-jihrigen Frau wird be- 
richtet. Durch Réntgenuntersuchung wurde eine Mageninvagination festgestellt, die bei 
erneuter Réntgenuntersuchung 11 Tage spater verschwunden war; statt dessen zeigte sich 
defekte Fiillung des Fundus. Die Patientin starb an einer Pneumonie. Bei der Sektion 
fand man im Fundus ein gestieltes Myom von der Grésse einer griinen Walnuss. 

Ein kurzes Referat iiber die verschiedenen Invaginationstypen des Magens wird 
gegeben. In der zugiinglichen Literatur findet man 24 Fille von urspriinglich lateralen, 
absteigenden Invaginationen in nichtoperierten Ventrikeln ausfiihrlich beschrieben, und 
auf der Basis dieser Fille wird das Krankheitsbild durchgenommen. Die zugrunde lie- 
gende Ursache des Vorkommens der Invagination ist in allen Fallen ein Tumor gewesen, 
der beinahe immer benign und gestielt war. An Hand der anatomischen Verhiltnisse 
werden die fiir die Krankheit charakteristischen Réntgenbefunde erklart, durch die es 
méglich war, bei 6 (8) Fallen von 14 réntgenologisch untersuchten Fillen die Diagnose 
Mageninvagination zu stellen. 

Spontane Desinvagination kommt hiufig vor, mit folgender Reinvagination und 
dieses ergibt das typische Krankheitsbild mit Anfallen von Pylorusverschluss. 


RESUME 


Relation d’un cas d’invagination de l’estomac chez une femme de 71 ans. En |’examinant 
aux Rayons de Roentgen on diagnostique une invagination stomacale, laquelle avait 
disparu lors d’un nouvel examen radiologique 11 jours plus tard; 4 la place on voyait 
un défaut de remplissage du fundus. La malade succomba a une pneumonie. A l’autopsie 
on trouva un myome pédiculé, du volume d’une noix verte, dans le fundus. 

Les différents types de l’invagination gastrique sont briévement rappelés. Dans la 
littérature disponible on a trouvé la description détaillée de 24 cas d’invagination des- 
cendante, 4 point de départ latéral, dans des estomacs non opérés, et c’est a l’aide de ces 
cas qu’est brossé le tableau pathologique. Dans tous, la cause sous-jacente de l’invagina- 
tion était l’existetice d’une tumeur, presque toujours bénigne et pédiculée. C’est par la 


68 


KAI DOHN AND BORGE FABER 


rencontre de ces conditions que les auteurs expliquent les constatations radiologiques, 
caractéristiques de la maladie, et grice auxquelles il a été possible d’établir le diagnostic 
d’invagination stomacale dans 6 (8) des 14 cas examinés aux Rayons de Roentgen. 


Une désinvagination spontanée se voit fréquemment, avec une réinvagination 


suivante, et elle crée le tableau clinique typique des attaques d’occlusion pylorique. 
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FROM THE ROENTGEN DEPT. OF THE KOMMUNEHOSPITALET, COPENHAGEN 
(CHIEF: DR G. BIERING) 


CASE OF CLEIDOCRANIAL DYSOSTOSIS' 


by 


Helge Eltorm 


As cleidocranial dysostosis is a rare lesion it seemed appropriate to 
publish the following case since it is well-characterized and presents 
particular features that have been described but seldom. A brief report 
of the case was given in the Danish Radiological Society, in spring 1944. 
Like most of the cases published, this too was discovered accidentally. 


The patient is a woman, married, 52 years old, measuring 143 cm. in height and 
weighing 50 kg. She has been well in childhood, especially she claims not to have had 
rickets. 15 years ago she was operated on for inguinal hernia, and the same operation 
has been repeated twice since. The menses were regular from the age of 18, of normal 
intensity and duration, with intervals of 28 days. In 1943 uterine curettage was perform- 
ed because of climacteric bleeding. She was readmitted to hospital in 1944 because of 
facial paralysis and metrorrhagia. During one of her stays in the hospital for operation 
for the hernia, on roentgen examination it was discovered accidentally that the patient 
had bilateral congenital coxa vara, but otherwise her illness has not been recognized 
on any hospitalization before the last one. 

She was married at the age of 27, and 2 years later she gave birth to a normal boy 
by natural delivery. There has been no parturition or abortion since (contraception em- 
ployed). The patient has always been small and obese, with very slanting shoulders, 
but she has been able to do her work normally; in particular she has always been a good 
walker, and just recently she has become a little stiff in the hip-joints. She has noticed 
herself that her shoulders are somewhat abnormal, in particular in the respect that she 
was able to bring the shoulders so far anteriorly that they could touch each other. She 
has not attached any particular significance to this because her mother presented the 
same abnormality. Otherwise no instances of the anomaly is known to have occurred in 
the family. The patient has had a full dental prothesis since the age of 16. At her last 
hospitalization, in 1944, for facial paralysis — in the Ear Clinic of the Kommune Hos- 
pital — roentgen examination of the skull was performed, and this revealed the large 
defect anteriorly in the skull, together with the Wormian bones in the posterior cranial 
fossa. Further roentgenography of the entire osseous system disclosed the bone changes 
characteristics of cleidocranial dysostosis complicated by several other defects occurring 
now and then in this lesion. 


1 Submitted for publication, Aug. 24, 1944. 
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On physical examination the patient was found to be a little obese. She is a little 
moody but generally cheerful. Her intelligence is judged to be normal. Her skull is broad, 
resembling mostly that of a »square head». The distance between the eyes is strikingly 
large. Anteriorly on the skull a depression can be made out, about 3—4 cm. wide and 
reaching from a couple of cm. above the glabella to about 3—4 cm. posteriorly to the 
coronal suture and extending about 2—3 em. to either side along this suture. The flow 
of this depression is hard and fibrous; no pulsation is felt. 

As mentioned, the patient has a full dental prothesis, and on further questioning 
she states that she has never had a change of teeth, the milk teeth falling out gradually 
during puberty. Otherwise the head presents no 
abnormality besides peripheral facial paralysis of 
the right side. 

The neck is normal, but the shoulders are 
strikingly slanting, and they can be brought so far 
anteriorly as almost to touch each other (Fig. 1). 
Palpation reveals that the greater part of both 
clavicles is missing; only the end of each clavicle is 
felt as a small movable, about 2—3 em. long, pro- 
minence anteriorly on the acromion, pointing medi- 
ally and another prominence, about 4—5 cm. in 
length on the upper lateral corner of the sternum, 
pointing laterally. The mobility in the shoulder 
joints is normal. Palpation of the elbow-joints shows 
bilateral absence of the lateral epicondyle of the 
humerus, resulting in a pseudosubluxation of the 
radius and abnormaliy great pronation. Otherwise 
the movements in the joints are normal. There is a 
pronounced bilateral brachyphalangia; nails normal. 

The thorax is strikingly narrow above. There is 
a considerable hypertrophy of the breasts. Aus- 
cultation of the heart and lungs: No abnormality. 

Abdomen: Normal findings. 

The lower extremities look normal. On both 
sides the trochanter is elevated 3—4 cm. and there 
is a slight reduction in the mobility in the hip-joints 
in all directions, though especially abduction. Apart from brachyphalangia on both 
feet, the lower extremities are otherwise normal. 

The roentgen picture of the skull (Figs. 2—3) shows a defect in the ossification of 
the theca, commencing anteriorly in the midline a couple of centimeters above the gla- 
bella. This defect is narrow anteriorly, widening gradually and symmetrically and then 
narrowing again a little anteriorly to the coronal suture; but corresponding to this suture 
the defect widens again, becoming 6 cm. wide, whereafter it stops rather abruptly. The 
rest of the theca is thick-walled. The occipital bone is divided into many small parts se- 
parated by distinct sutures. Both ear regions are very massive, without pneumatiza- 
tion. The entire cranial base appears rather short. Sutures and vascular grooves 
normal. Frontal sinuses aplastic, but maxillary sinuses and ethmoidal cells normal. 

The upper and the lower jaws are rather poorly developed and contain a number of 
retained teeth, probably all the permanent teeth, which are quite undeveloped. There 
is no prognathism. 

The cervical vertebral column shows spina bifida corresponding to the lower 3—4 
vertebrae, and involving also the 2—3 upper thoracic vertebrae (Fig. 4). The transverse 
processes of the 7’ cervical vertebrae are 2—3 cm. long, resembling cervical ribs. 
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Fig. 2. Fig. 3. 


~ 
Fig. 4. Fig. 5. 
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All the thoracic vertebrae present »inversely wedge-shaped» bodies, being of normal 
height anteriorly but narrowing considerably posteriorly because the ossification of the 
margin of the body posteriorly is defective. The center of ossification is seen distinctly 
in nearly all the bodies. Otherwise this part of the column appears normal except for a 
slight degree of sinistroconvex scoliosis (Figs. 4—5). 

The ribs are markedly slanting but present no other abnormality (Fig. 4). The ster- 
num appears normal. 

The clavicles are markedly defective. Of the sternal parts only a couple of rudimen- 
tary remnants are seen, measuring about 4—5 cm. in length, and projecting laterally 
in normal direction. The acromial ends of these bones are represented merely by a couple 
of small pointed bones, about 2 cm. in lentgh, which appear to continue towards the 
sternal ends of the clavicles as a fibrous cord (Figs. 4 and 6). 

The scapulae are small and the glenoid cavity is poorly developed. The coracoid 
process is small and apparently malformed. (Figs. 4 and 6). 

In the humerus, on both sides, the lateral part of the epicondyle is missing together 
with the capitulum, so that the head of the radius appears to be subluxated. Under the 
medial epicondyle a bony prominence is seen to project just as far out as the epicondyle 
(Fig. 7). 

In the pelvis, on both sides, the ilium is defectively developed, while the other pel- 
vic bones are normal. The acetabulum is flat and very oblique. The symphysis is wide, 
but it is doubtful whether the fusion is defective. The sacrum is normal (Fig. 8). 

The femur, on both sides, shows pronounced congenital coxa vara. The neck arises 
at the level of the lesser trochanter, making thus the greater trochanter appear very 
large. No head is seen on either side, but the ends of the neck are rounded and resemble 
a head. The joint gap is normal. (Fig. 8). 

The remaining part of the lower extremity presents no abnormality beyond brachy- 
phalangia of the toes. 


= 
Fig. 6. Fig. 7. Fig. 8. 


CASE OF CLEIDOCRANIAL DYSOSTUSIS 


Summarizing the roentgen findings, then, we here meet with: 

) defects in the theca of the skull: 

) Wormian bones in the occipital bone; 

) sclerosis of the petrous portion; 

) aplasia of the pneumatic spaces in the temporal and frontal bones; 

) small upper and lower jaws; 

6) total retention of the permanent teeth; 

) spina bifida in the cervical and thoracic columns; 

) excessively developed transverse processes of the 7’ cervical rib; 

) markedly defective clavicles; 

) defective development of the scapulae, with defective coronoid pro- 

cess and glenoid cavity; 

11) aplasia of the medial epicondyle and capitulum of the humerus; 

12) brachyphalangia; 

13) defective development of the iliac bone with poor development of 
the acetabulum on both sides; 

14) split pelvis (2); 

15) bilateral congenital coxa vara. 


The first case of cleidocranial dysostosis described dates back to 
1765 when Martin described a case of congenital defect of the clavicle. 
In 1871 ScHEUTHAUER reported as the first that the clavicular defect 
is associated with abnormal ossification of the skull, but it was P. Marre 
& Sainton who in 1898, independently of ScHEUTHAUER again pointed 
out the simultaneous bony fects and their hereditary aspects. These 
authors described the affection thoroughly and gave it its present name. 
Among other things they also mentioned the abnormal dentition. In 
1912 Patraur described the gap in the symphysis associated with clei- 
docranial dysostosis; and in 1921 JANSEN pointed out that the lesion 
ought to be associated with brachyphalangia. 

Besides these anomalies many others have been described, as the 
more important of which the following may be mentioned: cervical 
ribs, spina bifida, congenital clubfoot, congenital coxa vara, subluxation 
of the radius, malformation of the fingers, defects of the scapula, in- 
complete ossification of the sternum and sacrum, laxity of joints, syno- 
stosis between the cervical vertebrae, drumstick nails, congenital dis- 
location of the hip and asymmetry of the face. 

As probably secondary phenomena there may be various muscular 
anomalies, most frequently grouped around the bones in the shoulder. 

The lesion has been described very thoroughly by HuLTKRANz in a 
monograph of 1908. In this country KraBBe & FoGrEp (1924) reported 
a case that was complicated by increased metabolism. In 1937 VALENTIN 
gave a good description of the lesion and its genetic aspects. Also this 
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author has given a rather comprehensive list of references. So I shall 
not here enter further into the literature but refer the reader to the works 
mentioned. 

In 1924 KraBsBe & Focep thought that altogether about 100 cases 
of this affection had been published. The present number will probably 
lie between 150 and 200. 

As to the pathogenesis, this question has been investigated very thor- 
oughly by Hut1KRaAnz (1908) and BavEr (1928). The latter thinks that 
the anomalies may be expected anywhere in the mesenchymal tissue. 

The etiology has been discussed ardently by many authors including 
entirely speculative statements, theories about amniotic pressure and 
theories about infection. On the other hand, all the authors agree on the 
unquestionable inheritance of the lesion. Among others, AscHER & En- 
GELMANN (1928) have described 26 families with this affection. As to 
this question the reader is referred to BAUER and the other above-men- 
tioned authors. BavER thinks that the lesion must be due to a mutation 
which electively involves the total preformed osseous system. 

VALENTIN reckons with 4 cardinal symptoms ot the affection: 

1) unilateral or bilateral aplasia of the clavicle; 

2) anomalies in the ossification of the skull and the dental system; 
3) anomalies in the pelvis and proximal part of the femur; 

4) anomalies of the fingers and toes. 


As will be noticed, all these four symptoms are observed in a marked 
degree in the present case, which further presents most of the additional 
anomalies that may be associated with the disease — even several of 
the more rare ones. In addition, this patient presents a change which, 
as far as I know, has not been described previously, namely: the defec- 
tive ossification of the marginal edges of the bodies of the thoracic ver- 
tebrae. The subluxation of the radius demonstrated in this case has been 
described previously by RausitscHEKs in 1915 — which, as far as I 
have been able to find out, is the only instance of this complication re- 
ported previously. Also the scapular deformities are rare. 


SUMMARY 


Report is given of an accidentally discovered instance of cleidocranial dysostosis 
in a woman, 52 years old, whose mother had the same affection. This patient presents 
all the typical changes occurring in this affection in a pronounced degree. In addition, 
there is defective ossification of the marginal edges of the bodies of the thoracic verte- 
brae. Furthermore, this patient presents a bilateral subluxation of the radius due to 
defective development of the capitulum and lateral epicondyle of the humerus. 

The etiology and pathogenesis are mentioned briefly together with the genetic as- 
pects of the affection, the reader being referred to previous works for a comprehensive 
review of the literature. 
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ZUSAMMENFASSUNG 


Es wird iiber einen zufillig entdeckten Fall von kleidokranialer Dysostose bei einer 
52jahrigen Frau berichtet, deren Mutter den gleichen Zustand aufwies. Diese Patientin 
zeigt in ausgesprochenem Grade alle die bei dieser Krankheit vorkommenden typischen 
Veranderungen. Ausserdem liegt defekte Verknécherung der marginalen Rander der Brust- 
wirbelkérper vor. Dariiber hinaus zeigt die Patientin noch eine bilaterale Subluxation des 
Radius, bedingt durch defekte Entwicklung des Capitulum und des lateralen Epicondylus 
des Oberarmknochens. 

Die Atiologie und Pathogenese werden kurz erwihnt, sowie auch die genetischen 
Faktoren des Leidens, wobei fiir eine ausfiihrliche Ubersicht des Schrifttums auf friihere 
Arbeiten verwiesen wird. 


RESUME 


Relation d’un cas de dysostose cléido-cranienne découvert fortuitement chez une 
femme de 52 ans dont la mére souffrait de la méme affection. La malade présente, 4 un 
degré prononcé, toutes les altérations typiques qu’on rencontre dans cette entité morbide. 
En plus, on trouve chez elle une ossification incompléte des bords marginaux des corps 
vertébraux thoraciques. Outre cela elle est atteinte d’une subluxation bilatérale du radius, 
due au développement défectueux des tétes radiales et des épicondyles huméraux. 

L’étiologie et la pathogénie sont briévement esquissées, ainsi que les aspects généti- 
ques de l’affection, le lecteur étant au surplus renvoyé 4 des travaux antérieurs ot il 
trouvera une bibliographie compléte. 
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LE FORAGE DE L'EPIPHYSE FEMORALE DE 
DUVERNAY 
Un examen complémentaire de 41 cas 
par 


Jorgen Ernst 


Le traitement de l’arthrosis coxae au moyen de forage a été exécuté, 
pour la premiére fois, par AImEs et ReyNgs. Pourtant ce fut spécialement 
Louis DUVERNAY qui, en 1930, a mis au point la méthode, raison pour 
laquelle celle-ci porte son nom. Le traitement fut, pour la premiére fois, 
décrit par son successeur J. GRABER-DUVERNAY en 1932 (4). Au moyca 
d’un perforateur de 6 millimétres de diamétre on fore un canal & travers 
le collum et le caput femoris. Au début, on introduisait d’ordinaire une 
cheville d’os mort dans ce canal, mais on essayait vite de s’en passer, 
sans que cela n’ait influencé l’efficacité du traitement. HyBBINETTE 
(9) a modifié lopération de cette maniére que, au lieu d’exécuter le 
forage avec un perforateur de 6 millimétres, il a foré 8—-12 canaux 
avec un perforateur de 3 millimétres. La plupart des auteurs affirment 
que la disparition des douleurs — éventuellement une amélioration - 
se produit immédiatement, tandis que HyBBINETTE remarque par 
exemple que le processus d’amélioration peut mettre jusqu’é un an pour 
se développer. 

Les explications du mode d'action de lopération ont été trés con- 
tradictoires. GRABER-DUVERNAY (4) a affirmé, avec lappui de LERICHE 
et PoticaRD (11 & 12), que le forage a causé une diminution de l’hype- 
rémie de l’os qui avait conditionné la raréfaction osseuse. Il a basé sa 
conception sur des recherches oscillométriques d’ot il avait constaté 
que la jambe malade montrait, avant l’opération, la plus grande courbe. 
Pendant les premiéres semaines aprés |’intervention, la courbe augmentait 
ultérieurement et tombait ensuite pour atteindre un niveau inférieur a 
celui enregistré avant l’opération. Au cdété sain il a en outre constaté, 


1 Remis a la Réd. le 24 Aoat 1944. 
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en corollaire de l’opération, un abaissement oscillométrique qui dispa- 
raissait lentement. D’autres auteurs, tels que HyBBINETTE (9) et HACKEN- 
BROCH (8), comprennent tout au contraire l’effet comme une hyperémie 
qui cause des granulations fraiches et des modifications de la structure 
de l’os, c’est-a-dire plutét quelque chose comme le forage en cas de 
pseudoarthroses selon la méthode de Beck. 

Dans le premier compte rendu de GRABER-DUVERNAY (4) sont mention- 
nés 10 cas dans lesquels on a pratiqué le forage avec un bon résultat. 
Dans un bulletin (5) 3 ans plus tard, il indique que sur ces 10 cas 
6 sont bons encore — c’est-a-dire 60 ° pendant plus de 3 ans. Dans une 
nouvelle série de 14 cas, 60 % également sont bons. En 1937, RENE et 
Gaston CHaRRY (3) ont mentionné 8 cas d’arthrosis deformans qui avaient 
tous été forés avec un bon résultat. HAMANT et GrrarRD (6) ont 5 patients 
dont 6 hanches furent forées, 4 avec un bon résultat. En 1938, PADOovANI 
(14) a rendu compte de 16 cas, dont 4 seulement étaient décidément 
bons et 2 améliorés qu'il n’a cependant pas osé attribuer, avec certitude, 
& la méthode. Du cété de l Allemagne, je n’ai trouvé qu’un rapport de 
HACKENBROCH (7) qui dans 6 cas a constaté un bon résultat chez tous 
— pourtant la durée de l’observation n’a été qu'un an. Du cété de la 
Suéde, HyBBINETTE (9) a, en 1935, sur la base de sa modification spé- 
ciale de la méthode, rendu compte de 11 cas dont 10 étaient bons. L’an- 
née suivante, son éléve Lipstr6mM (13) a recueilli 41 cas dont 4 seulement 
semblent mauvais. Cependant, rien n’est indiqué au sujet de la période 
d’observation. Du cété du Danemark ce fut, comme on sait, AAGE BERNT- 
SEN qui en 1936 (1) a préconisé la méthode. En 1939 (2), il a fait le bilan 
de ses matériaux. Sur 13 patients observés pendant une année, 76.9 % 
montraient une amélioration, et sur 22 patients observés pendant 2 
ans, 56 % étaient améliorés. Somme toute, sur 35 patients observés 
au cours d’une année, 59.8 °% montraient une amélioration — soit en- 
viron 60 %. En 1943, LEHMANN (10) en établissant le bilan des maté- 
riaux de ’hépital orthopédique a constaté 61 °% d’améliorations sur 
82 cas observés pendant 6 mois, et aprés 4—8 ans le chiffre des améliora- 
tions était 46 %. 

Si difficiles quils soient & comparer — soit parce que la durée de 
la période d’observation varie, soit, dans certains cas, parce que la 
durée de cette période n’pas été indiquée — les résultats différent donc 
dans une assez grande mesure. Par conséquent, l’idée s’impose de chercher 
a éclaircir cette différence, éventuellement par des indications ou contre- 
indications particuliéres. GRABER-DUVERNAY (5) mentionne comme contre- 
indication entre autres choses l’obésité, tandis que BERNTSEN (2) affirme 
que ni sexe, age, obésité, caractére bilatérale ni contracture ne sont 
des contre-indications. HAMANT et GrRaRD (6) conseillent de n’avoir 
recours 4 l’intervention que dans des cas frais avec une bonne motilité. 
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HyYBBINETTE (9) indique au point de vue purement anatomo-patholo- 
gique deux formes: 1) un type scléro-ostéophytique avec des ostéophytes 
fermes. Le tissu osseux partiellement sclérotique et partiellement avec 
des kystes le plus souvent entourés d’une zone sclérotique. Au point 
de vue clinique, ce type révéle un développement trés lent, et la limita- 
tion de motilité était plus apparente que les douleurs. 2) un type qui 
présente des altérations atrophiques et raréfiantes et dont les néo- 
productions ostéophytiques sont molles, la raréfaction osseuse et les 
formations de kystes prononcées; ces derniers ne sont pas, contraire- 
ment & la premiére catégorie, entourés d’un tissu sclérotique. Ces kystes 
rend l’os mou et compressible. Au point de vue clinique, ce type est 
varactérisé par un développement rapide et beaucoup de douleurs — 
méme en repos. Il est d’avis que c’est justement ce type qui est propre 
au forage. HACKENBROCH (8) trouve également que ce sont justement 
les cas caractérisés par kystes et raréfaction osseuse qui se prétent au 
forage, mais il souligne en outre que dans les cas ow il est aussi question 
de kystes et de raréfaction osseuse dans l’acetabulum, il faut — en dehors 
de forage du col fémorale — procéder & l’introduction de clous dans 
lacetabulum ce qui a le méme effet biologique. Dans les cas ot les dou- 
leurs sont principalement dues & une mauvaise statique dans l’articula- 
tion coxo-fémorale ayant pour corollaire une charge abnorme des mucles 
ou des altérations considérables du cartilage articulaire, l’effet du forage 
est nul ou, en tout cas, douteux. Au moyen d’une analyse des radio- 
grammes de 66 patients, LEHMANN (10) a cherché & trouver des indica- 

tions et contre-indications pour l’opération. Il y a une petite prédomi- 
nance quant & la formation de kystes pour les résultats cliniquement 
favorables et une petite prépondérance presque analogue pour un fort 
rétrécissement de la fente articulaire quant aux résultats cliniquement 
mauvais, mais la différence est trop petite pour servir de base a des 
constatations quelconques, et il en conclut que l’examen radiologique ne 
permet pas de constater quels sont les cas qui seront propres 4 l’opération. 
Il trouve, cependant, que les cas qui sont secondaires, par exemple 
par rapport & la luxation incompléte congenitale, au décollement épi- 
—— ou Morbus Calvé-Perthe, ont une meilleure prognose que les 
cas idiopathiques primaires. LEHMANN n’a dont pas réussi 4 confirmer, 

par voie radiologique, importance des formes anatomo- -pathologiques 
de HyBBINETTE pour la prognose de l’inforatio colli femoris. 


Propres recherches 


A Vhépital de Svendborg on a, pendant la période 1936—1944, 
exécuté le forage du col fémoral 41 fois chez 39 patients, deux patients 
ayant été traités dans les deux hanches. La technique a dans l’essentiel 
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été celle indiquée par BERNTSEN (1). On s’est servi d’un perforateur de 5 
millimétres de diamétre, et dans la plupart des cas on a foré plusieurs 
canaux — soit jusqu’a 8, le plus souvent toutefois 3—4. Chez un patient 
il n’y a eu qu’un seul canal de forage. De ces 41 cas j’ai personnellement 
fait des examens complémentaires au sujet de 32, dont 23 ont été radio- 
graphiés pour contréle. De 7 patients j’ai obtenu des renseignements 
écrits sur leur état, et ce ne sont que 2 patients que je n’ai pas pu suivre, 
puisqu’un mourut, et actuellement je ne pouvais pas venir en contact 
avec l’autre & cause d’un Encephalitis letargica. Cependant, le journal 
dune hospitalisation quelques ans aprés l’opération contient |’informa- 
tion qu'il était sans douleurs, en tout cas 3 ans aprés l’intervention. 

Des 41 cas, 19 étaient femmes et 22 hommes. 25 étaient du cété droit 
et 16 du cété gauche. L’Age au moment de l’opération résulte de la 
table 1. 


Table 1 
Age au moment de Vopération 

19 
11 
2 

41 


La durée des symptémes avant l’opération résulte de la table 2; 
c’est-a-dire que 23 des patients ont eu les symptémes plus de 5 ans 
avant l’opération. 

Table 2 


Durée des symptémes avant Vopération 


3 5—10 ans........... 12 
5 15—20 » .......... 6 


Sur les 41 cas, 33 étaient idiopathiques primaires et 8 étaient secon- 
daires, & savoir 5 aprés contusions de la hanche, 1 aprés fract. colli 
femoris, 1 aprés subluxatio congenita et 1 aprés coxa vara. 

Sur les 41 cas, 15 n’avaient pas été traités auparavant. 18 avaient 
recu un traitement physiothérapique, 3 avaient été traités par radio- 
thérapie, 3 par physiothérapie et radiothérapie, 1 par physiothérapie, 
radiothérapie et lopération Camitz, et 1 a subi un traitement d’injection. 

Aprés l’opération, il y avait deux cas d’hématome dans la blessure, 
en deux cas phlebitis, dans un cas pneunomie et dans un cas une parésie 
Peroneus. Chez 4 patients on a, simultanément avec l’opération (ou a 
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quelques jours d’intervalle), procédé a une ténotomie des adducteurs a 
cause d’une contracture de ceux-ci. 
Les résultats du traitement ressortent de la table 3 


Table 3 


Résultats du traitement 


Juste aprés lop. | 6 mois aprés l’op. 2 ans aprés l’op.| 6 ans aprés I’op. 


Indolore ........ | 30=73.2 % 24=63.2 1 22 = 59.4 % 15=53.6 % 

| 513.2%] 3= 8 70.1 %| 2= 7.1%} 64.3 % 
Patient No. 35...) l= 2.5 %| l= l= l= 3.6.1 

Inchangé........ 3= 7.3%) 8=21 11=29.9%} 29.9 10=35.7 %} 35.7 
Pas compris dans le calcul ......... 3 4 | 13 
No. 38, 11, 29 No. 14 | No. 5, 8, 15, 19, 
21, 24b, 32 
39 


Le patient No. 38 est mort, et tous renseignements sur le développement aprés 
l’opération font défaut. Les patients No. 11 et 29 n’ont été observés que pendant 3 mois, 
raison pour laquelle il faut les omettre dans le calcul du résultat 6 mois aprés l’opération. 
Le patient No. 14 n’a été observé que pendant 6 mois, et il faut done l’omettre dans la 
rubrique: 2 ans aprés l’opération. Les patients No. 5, 8, 15, 19, 20, 21 et 24 b n’ont été 
observés que pendant respectivement 2, 4, 5, 2, 2, 2, et 3 ans aprés l’opération. Le patient 
No. 32 est mort 2 ans aprés l’intervention, et le patient No. 39 était celui avec ence- 
phalitis letargica mentionné ci-dessus; pour cette raison, il n’entre pas en ligne de compte 
dans le calcul des résultats 6 ans aprés l’opération. 


Enfin, en ce qui concerne le patient No. 35, je remarque que ces 
douleurs n’ont disparu qu’un an uprés l’opération, et ensuite il a été 
indolore pendant 5 ans et est toujours exempt de symptémes. Conformé- 
ment & la conception de HyBBINETTE (9), il est possible que le processus 
d’ossification ait mis un an & s’achever, mais comme je n’ai pas osé dire 
avec certitude propter ou post, j’ai consacré une rubrique spéciale 
ce patient. Pour ce qui concerne 3—--4 des autres s patients, Vamélioration 
ne sest pas non plus produite immédiatement, ainsi qu’ont affirmé 
la plupart des autres auteurs, mais par degrés au cours de 2—3 mois. 

En comparant ces chiffres avec ceux de BERNTSEN et de LEHMANN, 
on constate que les résultats de lhépital de Svendborg sont un peu 
meilleurs; si l’on regarde tout particuliérement la longue période d’ob- 
servation, la différence est grande. LEHMANN (10) avait, aprés 4—8 
ans d’observation, 46 °%, d’améliorations, tandis que nous en avons 64 %, 
au bout de 6 ans. 

Cela serait d’un grand intérét si, & la base des matériaux recueillis 
on pouvait tracer certaines lignes de conduite quant a l’indication pour 
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le forage du col fémoral. C’est pourquoi j’ai ci-dessous traité mes maté- 
riaux de cette fin. 

HAMANT et GIRARD (6) ont conseillé de ne procéder a l’opération 
que dans les cas frais avec une bonne motilité. Comme mentionné, 18 de 
nos patients avaient eu leurs symptémes 5 ans ou au-dessous avant 
lopération, et 23 patients plus de 5 ans. L’examen des 37 patients qui 
ont été observés pendant 2 ans donne le résultat suivant: 


Table 4 
La prognose par rapport @ la durée des symptimes avant Vopération 
Cliniquement Cliniquement 
bons mauvais 
1] 6 
26 11 


Il n’y a donc aucune différence entre ces deux groupes. 

Chez 28 des patients qui ont été observés pendant 2 ans ou plus j’ai 
fait un examen complémentaire quant & la motilité dans l’articulation 
coxo-fémorale. Sur ces 28 cas j’ai constaté une diminution des douleurs 
chez 19, tandis que 9 étaient inchangés. Avant l’opération et & l’examen 
postérieur, la motilité était telle qu’elle résulte de la table 5: 


Table 5 


La motilité avant Vopération et ad Vexramen complémentaire 


Avant l'opération A Vexamen compl. 


1) ,. | Meilleure.............. | 


19 48 % : 37 % 
Légérement limitée.. 4 | Légérement aggravée .. 
Fortement | | 
y » 33 % : env. 10 % 
Presque bonne...... 3 Inchangée .......0.. 
Légérement limitée.. 2 Légérement aggravée 
66 % 90 2 


La motilité avant l’opération est peut-étre un peu meilleure dans le 
groupe cliniquement bon que dans les cas cliniquement mauvais, mais 
il n’y a pas de différence sire. A l’examen complémentaire, par contre, 
il y a une différence nette puisque, dans le groupe cliniquement bon, 
il y a une aggravation de la motilité chez 63 °% des patients contre 90 % 
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dans le groupe cliniquement mauvais. Dans le premier groupe, il se trouve 
1 patient avec une ankylose compléte contre 3 patients dans le groupe 
cliniquement mauvais. 

LEHMANN (10) a souligné que la prognose est la meilleure pour les 
patients chez lesquels l’arthrose est secondaire par rapport & des ancien- 
nes affections coxo-fémorales, comme par exemple le décollement épi- 
physaire ou la maladie Calvé-Perthe. Comme mentionné ci-haut, l’affec- 
tion était secondaire chez 8 de mes patients. Les 3 patients avec fract. 
colli femoris, subluxatio congenita et coxa vara, ainsi que 3 des 5 patients 
avec contusions étaient cliniquement bons, et 2 seulement étaient cli- 
niquement mauvais, mais les chiffres sont trop petits pour permettre 
d’établir le pourcentage. 

Enfin, en ce qui concerne l’examen radiologique, j’ai examiné, pre- 
miérement si l’on peut — ainsi que LEHMANN (10) a essayé —- faire la 
prognose pour l’opération sur la base du radiogramme pris avant celle- 
ci, et deuxiémement si l'on pouvait, éventuellement par voie de radio- 
logie, confirmer la classification anatomo-pathologique de HyBBINETTE 
(9). En conséquence, j’ai partiellement fait une estimation des radio- 
grammes avant l’opération en attachant spécialement de l’importance 
a la différence entre le cété sain et le coté malade, et partiellement com- 
paré les radiogrammes pris avant l’opération & ceux obtenus a l’examen 
complémentaire. Le nombre des patients observés pendant 2 ans est, 
comme déjai mentionné, 37; il y a done 37 radiogrammes dans le premier 
groupe, soit 26 cliniquement bons et 11 cliniquement mauvais. Sur ces 
37 cas, 21 seulement ont été radiographiés pour contréle, raison pour 
laquelle le deuxiéme groupe ne comprend que 21 radiogrammes. Les 
résultats ressortent des tables 6 et 


Table 6 


Examen radiologique avant Vopération 


Kystes Déforma- | Rétrécisse- 
Kystes Raré- ty Luxation 
dans Eburna- Ostéo- tion de la | ment de la| 
Paceta- | tion phytes téte articu- fente pléte 
Degré du P bulum i laire articulaire 
changement 
nt 
bon mauv.. bon m. b.i m m b. m. b. m. b. | m. 
++ 68 | 45 | 11 | 27 | 50 | 27 19 | 64 | 58 | 27) 31 16 46 53 | 11 | 36 
42 55 | 39 | 39 | 46 | 54 | 36! 31 | 46) 27 16 16 36 
(+) 31 52 27 9 
0 HO | 46 | 11 | 27 | 27 11 | 27; Ill 16 11 89 | 64 


Les chiffres sont en pourcent 
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Table 7 


Résultat radiologique avant Vopération et examen complémentaire 


Kystes | Kystes | pars. | Déforma- Luxation 
te dans Eburna- | Ostéo- |tion de la 

l’aceta- tion phytes | téte ar- 
caput bulum | fente piléte 


ticulaire 


bon b. | m. | b. | m. | | m!| | ob om. 


Constaté avant 


Vopération ...| 12 9 9] il 9/11 9/ 2) 2 
A examen com- 

plémentaire: 

Augmenté ... 6 3 2/10; 4] 4 5; 6 1 1 
Inchangé..... 2 1 2 1 2 2 7 4 3 3 1 1 
Diminué ..... 10 2 7 2/11 1 5 


De la table 6 il résulte que chez la plupart des patients il y avait 
des kystes dans le caput, bien que ceux-ci apparaissent dans une plus 
grande mesure dans le groupe cliniquement bon. Les kystes dans l’aceta- 
bulum n’ont été trouvés que chez 50 % environ et, en conséquence, 
ils ne jouent guére un role si important que les kystes dans le caput. 
Dans le groupe cliniquement bon, la raréfaction osseuse ne fait défaut 
que dans '/, des cas contre */, dans le groupe cliniquement mauvais, 
de méme que la raréfaction osseuse est aussi plus marquée dans le groupe 
cliniquement bon que dans l’autre groupe. En ce qui concerne |’ébur- 
nation, les chiffres sont proportionnellement inverses. Ici l’éburnation 
fait défaut chez env. '/, dans le groupe cliniquement bon par contraste 
avec le groupe mauvais, ot |’éburnation se manifeste dans tous les cas 

—de méme que celle-ci est aussi plus marquée que dans le groupe cli- 
niquement bon. Quant aux néo-productions ostéophytiques, celles-ci 
semblent se présenter les plus grandes et le plus souvent dans le groupe 
cliniquement bon. La déformation de la téte articulaire semble paraitre 
avec presque la méme fréquence dans tous les deux groupes, mais peut- 
étre un peu plus prononcée dans le groupe cliniquement bon que dans 
l'autre groupe. Inversement, le rétrécissement de la fente articulaire 
se présente plus souvent et le plus fortement dans le groupe cliniquement 
mauvais. Enfin il y a un peu plus de cas de luxation incomplete dans le 
groupe cliniquement mauvais que dans l’autre catégorie. 

Les différences entre les groupes ne sont done pas grandes et décisives, 
mais tout de méme la tendance va un peu dans la direction de la classi- 
fication de HyBBINETTE, c’est-a-dire les grands kystes avec une raré- 


e 
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Fig. 2 a. Fig. 2 b. 


faction osseuse prononcée et une éburnation faible sont propres au fo- 
rage, et les kystes entourés d’un tissu éburnisé et avec une raréfaction 
osseuse faible ou sans une telle ne se prétent pas au forage. 

Il résulte de la table 7 que les kystes et la raréfaction osseuse s’affais- 
sent dans le groupe cliniquement bon pour étre remplacés par un tissu 
éburnisé par contraste avec le groupe cliniquement mauvais, ou il y a 
souvent une augmentation des kystes et de la raréfaction osseuse et 
fréquemment une diminution analogue de |’éburnation. Dans aucun 


Fig. 1 a. Fig. 1 b. 
} 
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Fig. 3 a. Fig. 3 b. 


Fig. 4 a. Fig. 4 b. 


des groupes il n’y a une diminution des néo-productions ostéophytiques 
et de la déformation de la téte articulaire, ni du rétrécissement de la 
fente articulaire ni de la luxation incompléte; tout cela semble, d’une 
facon générale, ou bien rester inchangé ou bien s’augmenter. 
L’examen complémentaire des patients traités par forage montre 
done plus clairement qu il résulte des premiers radiogrammes seuls, 
qu’il existe une différence susceptible d’étre prouvée par voie radiolo- 
gique entre les cas cliniquement bons et cliniquement mauvais et, dans 
les grands traits, examen radiologique confirme donc la classification 
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Fig. 5 a. Fig. 5 b. 


Fig. 6 a. Fig. 6 b. 


de HyBBINETTE dans un type scléro-ostéophytique et un type avec des 
altérations atrophiques et raréfiantes. 

Sur les figures 1—4 sont montrés 4 cas de hanches cliniquement 
bonnes, ot les kystes et la raréfaction osseuse ont diminué en étant 
remplacés par un tissu éburnisé. Les figures 5—6 montrent deux cas 
de hanches cliniquement mauvaises, ot les kystes et la raréfaction osseuse 
ont augmenté et l’éburnation a diminué. Sur les figures, a) sont les radio- 
grammes pris avant l’opération et b) les radiogrammes de l’examen 
complémentaire. 
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RESUME 


Il s’agit d'un examen complémentaire de 41 cas de forage du col fémoral chez 39 
patients. Juste aprés l’opération, il y avait une amélioration chez env. 90 %, 6 mois 
aprés le chiffre des améliorations était env. 76 %%, deux ans aprés env. 70 %, et 6 ans 
aprés env. 64 %. La durée des symptomes et la motilité avant l’opération ainsi que 
l’étiologie semblent étre sans aucune importance pour l’indication; par contre on pense 
pouvoir constater, sur la base de l’examen radiologique avant |’opération, que les grands 
kystes et une raréfaction osseuse prononcée ainsi qu'une faible éburnation sont pronosti- 
quement un bon signe par opposition aux kystes entourés d’un tissu éburnisé et seule- 
ment avec une raréfaction osseuse minime. Simultanément avec la disparition des dou- 
leurs, les kystes se diminuent et la raréfaction osseuse est remplacée par un tissu éburnisé. 


SUMMARY 


41 forages of the femoral neck were performed on 39 individuals. Control examina- 
tions showed the following. Immediately after the operation there was amelioration in 
about 90 per cent, at the end of six months in about 76, of two years in about 70 and of 
6 years in about 64 per cent of the cases. The duration of the symptoms and the grade 
of motility before the operation as well as etiology do not seem to be of any significance 
for the indication. On the basis of roentgenograms taken previous to the operation it 
may be assumed that large cysts, marked atrophy of the bone and slight eburnation 
viewed in the light of prognosis are favourable signs, whereas this does not seem to hold 
good for cysts surrounded by compact bony tissue and if only a slight atrophy of the 
bone is present. Simultaneously with the regression of tie pains the cysts diminish in 
size and the atrophic section of the bone is replaced by bony tissue. 


ZUSAMMENFASSUNG 


2s handelt sich um eine Nachuntersuchung von 41 Fallen von Bohrung des Schenkel- 
halses bei 389 Patienten. Gleich nach der Operation waren etwa 90 °% gebessert, 6 Monate 
spiter betrug die Zah] der Gebesserten 76 %, 2 Jahre nach der Operation etwa 70 % und 
6 Jahre nach derselben etwa 64 °%. Die Dauer der Symptome und die Beweglichkeit vor 
der Operation, wie auch die Atiologie, scheinen fiir die Indikationsstellung véllig ohne 
Bedeutung zu sein. Im Gegenteil — man hat gemeint, an Hand von réntgenologischen 
Untersuchungen vor der Operation feststellen zu kénnen, dass grosse Zysten und ausge- 
sprochene Knochenatrophie sowie schwache Eburnisation prognostisch giinstige Zeichen 
darstellen, zum Unterschied von Zysten, die von kompakten Knochengewebe umgeben 
sind, das nur minimale Knochenatrophie aufweist. Gleichzeitig mit dem Verschwinden der 
Schmerzen werden die Zysten kleiner und der atrophische Knochen wird durch kompak- 
tes Knochengewebe ersetzt. 
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FROM THE ROENTGEN CLINIC OF THE STATE HOSPITAL, COPENHAGEN 
(CHIEF: PROF. P. FLEMMING M@LLER, M. D.) 


THE VALUE OF KYMOGRAPHY FOR THE DIFFER- 
ENTIAL DIAGNOSIS BETWEEN ANEURYSM OF THE 
AORTA AND MEDIASTINAL TUMOR’ 


by 


Bryan Fabricius 


Though the clinical differentiation of aneurysm of the aorta from 
mediastinal tumor probably no longer causes much difficulty, the roent- 
genologic diagnosis between the two conditions is not yet absolutely 
sure, because they both may be found in precisely the same places in 
the mediastinum and be of the same homogeneous structure. If the 
screening shows a soft-tissue shadow intimately connected with the 
shadow of the vessel, the probability is for the presence of an aneurysm; 
but the opposite by no means excludes that diagnosis; since it may be 
a case of ScHATZKI’s peduncular aneurysm. 

Neither does the heart play any réle so far as the differential diagnosis 
is concerned. Thus, it has been found by LagueurR & KitmMeERLE that the 
breadth of that organ is not increased in luetic aortitis. and corresponding 
to this, | have at examination of 10 cases of that affection found increase 
of the breadth of the heart only in 2 instances. Among 29 cases of aortic 
aneurysm in patients with hypertension and arteriosclerosis there were 
17 in which the breadth of the heart was increased; while among 11 
cases of mediastinal tumor | found 2 in which the patient’s heart was 
too large. 

Nor yet are calcareous deposits in the aorta a sure sign of aneurysm, 
inasmuch as Russy describes the finding of such in the margin of dermoid 
cysts in the mediastinum. K1tENBOECK gives the rule, named after him, 
according to which there in luetic aneurysms of considerable size, where 
the ascending aorta is saccularly or cylindrically distended, on close 
observation may also be seen a slight, diffuse, fusiform or cylindric dila- 
tation of the adjoining portions of the aorta. If one sees an apparent di- 
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latation of the ascending aorta without any noticeable widening of its 
adjoiming parts, it should therefore be an indication of tumor. 'The oppo- 
site, — that is a slight dilatation of the surrounding parts, —- must not, 
however, be taken as proof of the presence of an aneurysm; neither 
does the rule apply in dissecting aneurysin. 

With regard to the movements, FETzER says that an intrathoracic 
struma moves upwards under deglutition, which according to him should 
be a sure diagnostic sign. But this is not always the case; for ScuaTzKI 
reports a cause. In a woman with strong dyspnea, in whom roentgen 
examination disclosed a plum-sized spherical tumor between the upper 
margin of the aortic arch and the trachea, with constriction and displace- 
ment towards the right of the latter; which distinctly moved when the 
patient swallowed or coughed, and which at necropsy was found to be a 
walnut-sized, spherical, peduncular aneurysm of the beginning of the 
aortic arch. 

According to LENK, pulsation is neither a positive nor a negative sign, 
so far as the differential diagnosis is concerned; because in the case 
of large aneurysms with thrombi along the wall the margin is immov- 
uble, whereas tumors intimately connected with the aorta may show 
distinct communicated, and highly vascularised tumors, even active 
pulsation. Thus, there is no sure sign by which the roentgenvlogic differ- 
entiation between the two conditions may be guided, and in the course 
of time many cases have, in fact, been reported, in which the roent- 
genologic verdict has tended one way but necroscopy has proved the 
other to be the right. It is therefore not surprising that when the kymo- 
graph was introduced it was hoped that it would be possible by the aid 
of this device to solve the problem of the differential diagnosis. 

The information obtained by means of the kymograph (which 1 
its present form is constructed by Srumpr), concerns partly the course 
of the marginal curve, partly the changes in intensity. While the marginal 
curve of the left ventricle is due very largely to an actual change of vo- 
lumen, the marginal movements in the aorta are, as shown by WELTZz, 
chiefly the result of altered position of the whole aorta, whereas the 
changes in volumen play only a very little réle. The marginal curve in 
the ascending aorta is a mixed curve resulting from the combination 
of the movements in the superior vena cava and the ascending portion 
of the aorta, the latter of which never, normally, forms a margin here 
(GROEDEL; DeELHERM & CHAPERON). Nor have | in examinations of 150 
normal subjects in ages between 17 and 34 years in any case found 
the aorta forming a margin on the right side. The movements thereby 
produced are slight and, as a rule, hidden by the spinal column, and are 
therefore of little interest. For the same reason, no changes in intensity 
are seen here, either. 
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In the arch, and in the thoracic portion of the aorta until the latter 
becomes hidden behind the shadow of the heart, both distinct marginal 
curves and changes in the intensity are seen. The course of the marginal 
curve is here very constant; the systole is a straight, horizontal line, 
until it with a sharp bend continues over into the diastole, the course 
of which is more oblique, and in which there is seen a small notch corres- 
ponding to the end of the systole and the closing of the semilunar valves. 
If a kymogram is taken with a rapidly dropping grid diaphragm, so that 
the waves become sharper, it will be found that the systolic leg, at the 
end of the systole, when the pressure in the ventricle begins to fall, 
passes Over into a convex arc; and not until this has moved a little over 
towards the middle, and the pressure has become greater in the aorta 
than in the ventricle, do the semilunar valves close, whereby the notch 
is produced. The diastole then continues in an even, oblique line, which 
again abruptly passes over into the systole. The changes in the inten- 
sity are seen most distinctly in the left ventricle and the aortic arch, 
and are due to the shifting blood volume there. During the systole, 
part of the blood in the ventricle will be forced out into the aorta and 
its volume diminishes, while its transparency increases until it reaches 
its maximum at the height of the systole; whereupon the blood volume 
during the diastole again increases and the transparency decreases 
until the height of the diastole. Corresponding to this, the varying density 
in the ventricle will in the kymogram be found to express itself in alter- 
nating light and dark horizontal stripes, merging evenly into each 
other; the lighter ones corresponding to maximum diastole, the darker 
to maximum systole. This is seen most distinctly with narrow hearts 
fixed in a straight upward position; in these the rarefactions can at 
the apex be followed all the way inwards to the spinal column. On the 
other hand, if the functional capacity of the heart is reduced, so that 
the amount of residual blood is increased, the difference between the 
amount of blood it contains during diastole and systole, and therefore 
also the difference between its transparency during the two phases, 
will be less, and the rarefactions, in consequence, disappear either partly 
or altogether. 

The same, but in reverse order of sequence, is the case in the arch 
of the aorta. Here, the rarefactions will be most distinct during maximum 
systole and faintest during the diastole; on the other hand they are much 
more constant than in the left ventricle, and in normal hearts I have 
always been able to demonstrate them. 

Several authors have thought that these kymographic features 
enabled them to distinguish between an aneurysm and a tumor; either, 
as Fiske, MEYER and SCHOENEBERG, because they believed that in the 
case of the former there were marginal movements. in the case of the 
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latter not; or because they, as GuBNER, Scumipt & UNGERLEIDER and 
Scorr & Moore, found that in the case of aneurysms the intensity 
yaries corresponding to the cycle, whereas in the case of tumors it is 
constant; which made them believe that the kymograph was a valuable 
aid to distinguish between the two conditions. Nevertheless, they are 
obliged to admit that the differential diagnosis is difficult. Meyer further 
believes that the movements in aneurysms are synchronous with those 
of the aorta, while the movements in the tumors lag a little behind. 

In the following, I give the results of the kymographic examinations 
and show to what extent they were of value for the differential diagnosis 
in 29 cases of patients with aneurysms either of tlie ascending aorta, 
the aortic arch or the intrathoracic portion of the descending aorta, and 
in 11 cases ef mediastinal tumor. 

In the cases in which the ascending aorta was dilated and therefore 
formed a margin on the right side, normal vascular waves, atid in a few 
vases also slight rarefactions, were found as signs of this. In the areh and 
the descending aorta, normal rarefactions, synchronous with the cycle, 
were found in 21 of the 29 cases. In all the cases there were at the same 
time distinct vascular waves along the margin, though of lesser ampli- 
tude than in normal subjects, in whom the mean for the 150 cases ex- 
amined by me was 2.8 mm.; whereas the average amplitude for the 
aneurysms Was 2.0 mm., varying from 1 to 3 mm. The form of the waves 
was in many cases different, the systolic leg running obliquely down- 
wards instead of horizontally: because the lateral movement of the wall 
is slower, owing to wasting of the elastic fibers of the latter and formation 
of connective tissue, which makes the wall stiffer and more unyielding. 
On the same account, the diastole runs more perpendicular than normally; 
the wall returning more slowly to its original position; and the notch 
is entirely absent. The following is an example of this group of cases. 


State Hospital, Copenhagen, (med. service B); case-no. 892/43. — Woman, aged 
52 years; formerly well. Admitted for arterial hypertension and hypertensive encephalo- 
pathy. In the last 6 months 3 times fainting-spells of several days’ duration, once with 
paralysis of the right arm. Complains of headache, dizziness, double vision, sudden 
darkness before the eyes, pricking pains in the heart region and dyspnea. 

Objectively, there was no cyanosis or any dyspnea when she was at rest. Stetho- 
scopy of the heart showed it increased in breadth, but there were no abnormal sounds. 
Stethoscopy of lungs: nothing abnormal. Blood pressure: 240/160. Electrocardiography: 
nothing abnormal. 

Roentgen examination showed a normal heart measuring 13 cm., while the transverse 
diameter of the thorax was 27 cm.; the vascular trunk diffusely ectatic, measuring (max.) 
9.5 em. — Lungs: clear. 

Kymography (Fig. 1) showed, corresponding to the left border of the heart, distinct 
double waves, due to a pendulum movement of the whole heart during a part of the 
systole, such as seen, for instance, in hypertension. The ascending aorta showed almost 
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indistinct double waves, but correspond- 
ing to the arch and the descending aorta 
there were normal vascular waves, 3 mm. 
wide, with distinct rarefactions. 

In the other 8 cases there were 
no rarefactions; the structure of 
the whole visible portion of the 
aorta was entirely uniform. This 
was partly due to the fact that 
these aneurysms were the largest, 
both in the frontal and the sagit- 
tal plane, and the part of them to 
be passed by the roentgen rays 
therefore so large that the vascular 
shadow came to stand out homo- 
geneous both during the systole 
and the diastole; and possibly also, 

though no distinct calcareous 
deposits were seen in the wall, 
-— to more or less considerable 
thickening of the latter. In 6 of 
these cases there were waves of the Fig. 1. 
same appearance and amplitude 
as described above. 

In the last two patients with aneurysms there were no marginal 
mvuvements in the arch or the descending portion of the aorta. One of 
them was a man, 68 vears old, with lues and increasing functional dyspnea, 
in whom there on stethoscopy was found dullness behind the manubrium 
of the sternum, and in whom the roentgen examination showed a large, 
— completely caicified aneurysm of the aortic arch, corresponding 

» the branching-off point of the left subclavian artery, and probably 
roe Ra out into the latter and occupying the entire upper half of the 
right pulmonary field. In this case, the absence of any marginal move- 
ments is readily explained, partly by the size of the aneurysm, which 
entirely eliminated the difference between the systolic blood pressure 
and the diastolic, and thereby the cause of the marginal movements; 
partly the very great calcareous deposits, which made the wall rigid. 
The other case was as follows: 


State Hospital, Copenhagen, (venerol. service), case-no. 938/42. — The patient, 
a man aged 51 years, had been well until 1938, when he was found to have lues, without 
known primary infection; whereupon he underwent several cures. Otherwise well; 
particularly no symptoms referable to the heart. Stethoscopy and electrocardiography, 
nothing abnormal. Wassermann reaction strongly positive. 
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Fig. 2. Fig. 3. 


Roentgen examination showed a normal heart measuring 15 cm., while the transverse 
diameter of the thorax was 31 cm. The vascular trunk was diffusely ectatic, its transverse 
diameter 10 cm., and there was a distinct calcareous plaque in the arch of the aorta. 

The kymogram (Fig. 2) showed nothing particular corresponding to the right and left 
borders of the heart. Corresponding to the ascending portion of the aorta were seen 4 
large vascular waves with a distinct notch, but no rarefactions. The margin of the entire 
arch and descending aorta was completely immobile and without rarefactions. 


The following case is given in order to show the influence of the 
calcareous deposits on the marginal movements: 


State Hospital, Copenhagen (med. service A); case-no. 967/43. — Man, aged 68 years, 
admitted for thyreotoxicosis; but, besides, for a year past suffering from increasing 
functional dyspnea. Stethoscopy and electrocardiography, nothing abnormal. Wasser- 
mann reaction negative. 

Roentgen examination showed a normal heart measuring 14 cm., while the transverse 
diameter of the thorax was 29 cm. The arch and descending portion of the aorta were 
dilated. The vascular trunk measured, in all, 9.8 cm., and there were distinct calcareous 
deposits in the arch. 

The kymogram (Fig. 3) showed nothing abnormal corresponding to the right and left 
borders of the heart. The ascending aorta was hidden by the spinal column, but corres- 
ponding to the arch and the descending portion there were, despite the calcareous 
deposits, perfectly normal rarefactions and vascular waves, 3 mm. wide, with oblique 
systolic and almost perpendicular diastolic legs. 
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The absence of marginal movements in case 2 can therefore not 
have been due to the calcareous deposits, even if these perhaps have 
played a certain réle. Nor yet was the aorta so ectatic that it can have 
been the cause, and it must therefore be considered if there should not 
be thrombi along the wall, which might account for the immobility of 
the margin. 

Of the 11 cases of mediastinal tumor, 6 were lymphogranulomatoses. 
In the roentgenograms of the thorax they all showed increased breadth 
of the mediastinum shadow. which diminished considerably after roent- 
genologic treatment. In one case there was a deeply situated intrathoracic 
struma, verified by operation; one case was due to lymph node meta- 
stases from a very small cancer in the lung, situated anteriorly in the 
mediastinum, arisen from the hilus and verified by necropsy; one case 
was due to lymph node metastases from an esophagus cancer, situated 
between the esophagus and the trachea and in the anterior view showing 
as a roundish soft-tissue shadow to the right of the mediastinum shadow 
and connected with the latter. 

The following case is given as an example of the kymographic picture 
in mediastinal tumors. 


State Hospital (surg. policlinic); case-no. 686/44. — Man, aged 37 years, who in 1937 
had had his right testis removed on account of tuberculosis, but who had since been 
well until 3 weeks before he came to the policlinic because his left testis began to get 
swollen and tender to the touch. No fatigue or loss of weight; no sensation of fever; no 
symptoms from the urinary tract. 

Objectively, right testis absent, left testis fully hen’s egg-sized, tender, without 
redness of warmth. The epididymis situated upwards, firm, not tender to touch. Micro- 
scopy of the urine showed hematuria, and cultivation from the latter gave growth of 
tubercle bacilli. Urography showed poor filling of the upper renal calyces in both sides, 
wherefore the patient was admitted to the surgical ward for more thorough examination. 
— Stethoscopy, nothing abnormal. 

Roentgen examination of the thorax showed very considerable increase in breadth, 
to both sides, of the central shadow, in the side views seen to be due to large lymph 
node shadows arising from the hilus and probably due to tuberculosis, since also tu- 
berculous infiltration was found in the region of the apex. 

Kymography (Fig. 4) showed nothing abnormal corresponding to the heart itself, 
but the soft-tissue shadow showed uniform intensity and complete immobility of the 
border, while centrally in the latter there could faintly be discerned a normal aorta 
with normal vascular waves. 


Finally, the following case is given, because it showed a kymographic 
picture different from all the foregoing ones. 


State Hospital (med. service A); case-no. 435/39. — Man, aged 20 years, formerly 
well. His present affection had begun 2 months previously, with cold, cough and stitch 
in the right side. With rest in bed for a week the condition had improved, but when he 
afterwards got vaccinated against cold the pain in the chest returned, wherefore he was 
admitted to the hospital in his town. During his stay there, his temperature rose to max. 
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Fig. 4. Fig. 5. 


38.7° C., but otherwise he was well and had no pain in the chest. A tumor was found, 
however, in the mediastinum, and he was therefore transferred to the State Hospital. 
No cardiac symptoms. 

Objectively, no cyanosis or dyspnea. No peripheral adenitis. Stethoscopy of the heart: 
nothing abnormal. Stethoscopy of the lungs: no murmurs, but to the right of the sternum 
percussion detected a tumor, which merged into the cardiac dullness. Blood pressure, 
135/60. Wassermann reaction negative. 

Roentgen examination of the thorax showed, issuing from the central shadow, a 
large, rather sharply circumscribed soft-tissue shadow, of slightly wavy outline, extending 
into the thoracic cavity. In the frontal view it lay outside the hilus area, in the lateral 
view quite anteriorly in the thorax, in front of the trachea, and seemed to extend all the 
way to the anterior wall of the thorax. The heart was small, and no dilatation was seen 
of the arch or the descending aorta. 

The kymogram (Fig. 5) showed nothing of interest corresponding to the right and 
left heart borders. In the arch and the ascending aorta were seen large, normal vascular 
waves, 4 mm. wide, with notch and distinct rarefactions; and about 1 cm. to the right 
side of the spinal column the descending aorta could be just barely discerned as a 
continuation of the right heart border, with feeble vascular waves shining through the 
soft-tissue shadow. The border of the latter showed waves, 3 mm. wide, the lateral move- 
ments of which began synchronously with the lateral movement of the aorta, with a 
horizontal, lateral course, which, rounding off, continued over into the medial movement. 
The latter began simultaneously with the medial movement of the aorta, but its course 
was almost horizontal, so that it reached its medial position early in the diastole, where- 
upon it during the last part of the latter ran perpendicularly, before it again took a 
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lateral course. Corresponding to these waves there were distinct rarefactions, which 
could be followed for as much as 3 em. into the shadow. 

The patient was given a trial irradiation, of 1,500 r in all, to two fields on the 
supposed tumor; but the latter did not change and must therefore be assumed to 
have been a congenital, benign growth. The movements along its border have been 
described; but the distinct rarefactions, which were due to changes in volume, give 
grounds for suspecting that there, besides the communicated pulsations, have been 
pulsations in the tumor itself, and that it must thus have been highly vascularised. 

At the time of his discharge, the patient was completely well. He was admitted, 
for control, 3 months later, was at that time still symptom-free, able to attend to his 
work, and had put on weight. The tumor in the thorax was quite unchanged. 


It will thus be seen that though there in kymograms of aneurysms 
most often are both rarefactions and waves corresponding to these, so 
that the diagnosis in these cases is not difficult, there are also cases in 
which one or the other of these features is lacking, so that there is only 
seen a uniform, homogeneous, immobile shadow. On the other hand, 
there are, though rarely, cases of tumor in the mediastinum in which 
both rarefactions and distinct marginal movements occur; and the 
conclusions must therefore be that the kymogram alone, as little as 
ordinary roentgenograms or screening, enables one to establish an exact 
diagnosis. 


SUMMARY 


As the result of kymographic examination of 29 cases of aortic aneurysm and 11 
cases of mediastinal tumor, the author shows that kymography, as little as any of the 
other roentgenologic examinations separately enables one to distinguish with certainty 
between the two diseases; because there is not always in the former found either linear 
rarefactions or marginal movements corresponding to the changing blood volume; while, 
on the other hand, both these phenomena may sometimes be found in the latter, when 
the tumor is highly vascularised or intimately connected with the aorta. 


ZUSAMMENFASSUNG 


Als Ergebnis der kymographischen Untersuchung von 29 Fallen von Aortaaneu- 
rysma und 11 Fallen von Mediastinaltumor weist Verf. nach, dass die Kymographie, 
ebenso wenig wie irgend eine andere réntgenologische Untersuchung allein, die Méglich- 
keit gibt, diese beiden Krankheiten mit Sicherheit zu unterscheiden. Bei ersterer Krank- 
heit kommen namlich weder lineare Aufhellungen noch mit dem wechselnden Blutinhalt 
iibereinstimmende Randbewegungen immer vor, wihrend diese Symptome manchmal 
beide bei der letzteren Krankheit gefunden werden, wenn namlich der Tumor stark ge- 
fassfiihrend ist oder sich eng an die Aorta anschliesst. 


RESUME 
Aprés s’étre servi de l’examen kymographique dans 29 cas d’anévrisme de I’aorte 


et 11 cas de tumeurs médiastinales, l’auteur démontre que pas plus la kymographie que 
n’importe quelle autre méthode radiologique isolée ne permet le diagnostic différentiel 
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certain de ces deux affections. Dans la premiére d’entre elles on ne constate pas toujours 
des éclaircissements linéaires ni des ondes marginales correspondant aux modifications 
du volume sanguin, alors que ces modifications de l’image se manifestent parfois dans le 
second groupe, lorsque la tumeur est riche en vaisseaux ou qu’elle est en contact intime 
avec l’aorte. 
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FROM THE RADIUM CENTER, COPENHAGEN (CHIEF: JENS NIELSEN, M. D.) 


DOSIS MEASUREMENTS IN ROENTGEN IRRADIATION 
OF THE FEMALE PELVIS’ 
A Preliminary Communication 
by 


Anton Jensen 


In his work »Cancer, its Diagnosis and Treatment», CUTLER says 
that »the radiation treatment of carcinoma of the cervix has become 
the most optimistic and successful chapter in radiation therapy of 
cancer». Nevertheless there are still many unsolved problems, and the 
results are far from satisfactory. In Denmark, with its population of 
about 4 million, there are 550 fresh cases of uterine cancer yearly, 
and 385 deaths from that disease. The 5-year survival rate with freedom 
from symptoms is only 30 per cent. In England, the mortality from cancer 
of the uterus was, in 1935, 134 per million of female inhabitants; with 
a population of 38.5 million, half of which are women, this gives a total 
of 2,580. 

The poor results are no doubt due, in a measure, to the fact that 
the patients do not present themselves for treatment until the disease 
has reached an advanced stage, where the prospect of complete cure 
is slight; but even with complete and correct treatment in the early 
stages there are still many recurrences. Thus, HEYMAN gives, in 1935, 
the results of radiation treatment of cervical cancer at the Radium- 
hemmet in Stockholm during the period 1914—1928 as follows. The 
total number of examined cases was 1,537. Of these, 327 (= 21.3 per 
cent) were symptom-free after 5 years. Of cases in Stage I, 141 were 
treated and 81 of them (= 58 per cent) cured; of cases in Stage II, 
403 were treated and 138 of them (= 34 per cent) cured. In 1941, 
BERVEN gives the figures for Stage I and II as respectively 67 and 39 
per cent. 


1 The work was carried out with support from the Danish National Anti-Cancer 
League. Submittéd for publication, Sept. 26, 1944. 
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If there shall be any hope of bettering the results, the pathologic 
anatomy of the disease and the clinical “features of the recurrences 
must be studied. It is well known that distant metastases are compara- 
tively rare; according to Ew1ne 16 per cent. 

As a rule, the disease spreads either in continuous manner or along 
the lymph channels out into the parametria, and gradually all the way 
out on the wall of the pelvis. There are lymph glands both along the 
vessels of the parametria and on the pelvic w all, especially on the an- 
terior aspect of the sacroiliac joint, below the bifurcation of the common 
iliac artery (KUNDRAT; KERMAUNER & Lamaris; ScHauta). Also the 
urinary bladder and the rectum may become involved, but the most 
frequent cause of death is uremia due to compression of the ureters 
(Ewinc; DREXLER & Howes). 

For radiation treatment of cancer of the uterine cervix, most authors 
prefer radium. This is especially the case as regards the Stockholm 
method, which is the one most used in the Scandinavian countries, 
and to some extent in England (HEYMAN, CHIEWITZ, CHYDENIUS, 
Hurpon). In France and Belgium, the so-called Paris method, from the 
Curie Institute, is the one most used (REGAUD, LACASSAGNE, MATHEY 
Cornat). It works with lesser quantities of radium and longer exposure 
time, in recent years also with large doses of roentgen to the parametria. 
In Germany, roentgen treatment has been more in favor (VoLtTz, REI- 
CHENMILLER, WINTZ). 

At the. radium Center in Copenhagen, intracavitary radium treat- 
ment was until 1937 the only method used, and then nearly always 
after a modified Stockholm method, with 2 treatments, each of about 
3,300 mg. hours. In the upper end of the vagina were placed 2 cylindric 
leaden tubes, with walls 3 mm. thick, each containing 50 mg. of radium 
element, and in the uterus a. platinum tube, 5 cm. long, its wall 0.5 
mm. thick, containing 70 mc. of radium emanation. Treatment time, 
20 hours, in uncomplicated cases 10 days’ interval between the two 
treatments; total dose about 6,600 mg. hours. For further details | 
refer the reader to a paper by Fr. TRUELSEN (not yet published). 

It was thought, however, that the results might be improved by 
giving a supplementary roentgen treatment, such as is now given in 
most places in other countries; but the lack of sufficient beds for the 
many patients made this impossible. The radium treatment may 
give a strong cancericidal dose on the tumor itself, but out on the 
pelvic wall, where most of the lymph nodes are situated, the ordinary 
radium treatment gives only 1,000 to 2,000 r, because the dose dimin- 
ishes with the square of the distance (FrrepRicH; Kircnnorr & BEato; 
WASSERBURGER & SMEREKER; MAyYNEORD & HONEYBOURNE, and 
others). 
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In collaboration with Mr. Borce Mapsen, M. Sc., I have, by means 
of the usual formulae (StEvERT, ZIMMER, MINDER), worked out isodose 
curves for the most frequent combination with 2 lead tubes transversely 
in front of the portio and a platinum tube in the uterus (Fig. 1). It will 
be seen that the intensity at a distance of 5 cm., corresponding to the 
pelvic wall, is only 50 r/h., which in 2 X 20 hours gives 2,000 r. The 
dose may be noticeably increased by placing the tubes far out to the 
sides, in the same way as yin 
REGAuD’s colpostat, but the 
increase obtained is far from 
sufficient. These problems will 
be discussed in greater detail 
in a later paper. 

In the summer of 1937, 
the new premises of the Ra- 
dium Center were ready for 
use, with 104 beds, and it 
now became possible to in- 
troduce the combined radium- 
and roentgen treatment. In 
the beginning, 4 fields, of 
10 x 10 and 10 x 15 cm., 
were used (JuUL); later, 8 
fields, of 1010, 12.5 12.5, 
and 10x15 cm. became the 
rule (JENS NIELSEN). In order 
to determine the intensity 
and the distribution of the dose in depth, it was decided to make a 
series of measurements on an anatomic preparation of a female pelvis, 
partly with the fields used, partly with large fields after the method of 
WarRNEKROS & DESSAUER. 


Dosis Measurements on Anatomic Preparation 


The female pelvis used measured 30 cm. in height, from 5 cm. above 
the umbilicus to 5 cm. below the vulva. The circumference at the height 
of the upper border of the symphysis, which corresponds to the location 
of the cervix, was 96 cm.; the antero-posterior diameter 23 cm., the trans- 
verse diameter 32 cm., the weight 19.3 kg. The preparation was sawn 
through in the midline, and the right half dissected out, so that the uterus 
and the vessels of the pelvic wall lay exposed. For the purposes of the 
measuring, the right side was filled with bags of talcum, and the pre- 
paration gathered in a canvas corset and wrapped in a sheet; because 
the irradiation had to be done on the usual treatment couch for the 
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patients. As measuring apparatus was used a Siemens universal dosi- 
meter, the thimble chamber of which was set into the place where the 
measuring was to be done, through a cardboard tube. As in the treat- 
ment of the patients, the factors worked with were 180 kv., 6 ma., 
focus-skin distance 50 cm.; and filter 0.5 Cu., which corresponds to a 
half layer value of 0.9 Cu. The intensity, measured in air with Kuest- 
ner’s dosimeter, was 18.8 r/min., or 100 r in 5.3 minutes. 

The intensity was measured in the Chart 6 places: (1) the middle 
of the cervix; (2) the middle of the vagina; (3) the right pelvic wall, 
5 cm. laterally to the cervix; (4) the right pelvic angle, about 7 cm. 
upwards and laterally to the cervix; (5 ) the urinary bladder, about 3 
em. in front of the cervix; (6) the rectum, about 3 cm. back of the 
cervix. The pelvic angle is the portion in front of, or below the sacroiliac 
joint, just below the bifurcation of the common iliac artery. Here most 
of the lymph glands are situated. 

A great many different fields, both large and small, were measured, 
but for the sake of ready survey only the principal combinations are 
given here: 


I. — 2 large frelds, 20 x 24 cm., an anterior and a posterior, both 
at the level of the symphysis, centered on the cervix. 

Il. — 4 large fields, 20 x 24 cm. Besides the two formerly mentioned, 
2 lateral fields at the same level. 

Ill. — 4 medium-sized fields (Juv): one, 10 x 15 cm. transversely 


over the symphysis; one 10 < 15 cm., ey from below on the coc- 
cyx; and two natis fields, each 10 x 10 cm., about 45° obliquely in 
from the side and back, over the sciatic foramen (BACLESSE); all sighting 
toward the middle of the pelvis. 

IV. — 8 medium-sized fields (JENS NIELSEN): 2 anterior, 12.5 « 12.5 
cm., corresponding to the iliac fossa; 2 lateral, 10 x 15 cm.; and 4 poste- 
rior, the two upper 10 x 15 cm., the two over the nates 12.5 x 12.5 
cm. Also here, all the fields centered on the cervix (Fig. 2). 


Fig. 2. 


| 
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The results are shown in Table I. »I» is the intensity, measured in 
r/min.; it is the sum of the measured intensity for all the fields. Next, 
is stated the intensity in per cent of the intensity on the cervix. By 
JuUL’s treatment (JUUL) is understood the aggregate depth dose in r 
with 100 r < 24, measured in air, on each of the fields. By JENs NIEL- 
SEN’s treatment is understood, correspondingly, the aggregate depth 
dose with the technic now used, with 200 r x 10 on each of the anterior 


fields, 200 r X 6 on the lateral 200 r » 
measured in air. 


7 on the posterior fields, likewise 


JUUL gave 100 r daily to all 4 fields, which usually resulted in a dry 
epidermitis and moderate rectal reaction. JENS NIELSEN now gives 200 


r daily, to 2 fields. 


Table 1 
2 large 4 large 4 medium- | 8 medium- 
fields fields sized fields | sized fields 
20.7 29.0 21.2 34.5 
On the Cervix 100 100 100 100 
en 2,633 3,689 2,698 4,025 
JENS NIELSEN 2.810 
21.9 31.1 19.2 25.6 
In the Vagina Per Cent.....ccces 106 107 91 74 | 
See 2,787 3,957 2,444 3,257 
JENS NIELSEN 2,123 | 
On the right wall of | per Cent.......... | 97 103 96 91 
the Pelvis SLE, 2,544 3,791 2,584 3,982 
JENS NIELSEN ..... 2,427 
18,5 27,2 19,0 29,8 
Below right pelvic | Per Cent.......... 89 94 90 86 
angle 2,354 3,461 2,419 3,792 } 
Jens NIELSEN 2,391 
20.4 31.0 18.7 30.6 
In the urinary LL ae 99 107 88 89 
bladder Se | 2,595 3,943 2,380 3,893 
Jens NIELSEN 2,519 
21,0 31.4 23.7 39.4 
In the Rectum Per Comt...cccsses 101 108 112 114 
2,671 3,995 3,017 5,013 
JENS NIELSEN ..... 3,080 
CE GP 960 1,920 500 1,225 
- 6 + § 12 14 
Variation in the Distribution (Per Cent) | 17 14 2 40 
il L 6 12 26 


The measurements show that about the same depth dose can be ob- 
tained with 2 large fields as with 4 or 8 fields of the usual size. It is 
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thus a very speedy and economic method, which at the same time gives 
a good distribution in the depth, with only 17 per cent variation. The 
cervix, the urinary bladder, the rectum and the wall of the pelvis all 
get nearly the same dose, the vagina gets too much and the pelvic angle 
too little. But this could in practice easily be equalized by moving the 
fields a few centimeters higher up. 

With additional irradiation to 2 lateral fields, a still better distri- 
bution is obtained, with a variation of only 14 per cent. Of course, the 
dose will then be increased by 50 per cent; but at the same time both 
the irradiated area and the treatment time is doubled. The 4 medium- 
sized fields give a good dose in proportion to the area irradiated, which 
is only 500 sq. centimeters; but on the other hand the distribution gets 
more uneven. With the 8 medium-sized fields now used, a still larger 
depth dose is obtained, but at the same time the distribution also becomes 
more uneven. That the dose in the vagina is low, is no doubt immaterial. 
If that organ is very much involved, a supplementary field on the vulva 
may be irradiated. Of greater importance are undoubtedly the doses 
to the wall of the pelvis, and below the pelvic angle, which corresponds 
to the lateral part of the parametria and the large vessels, where the 
lymph glands are situated. By the intracavitary radium treatment with 
7,000 mg. hours, these more distant parts get only between 1,000 and 
2,000 r, whereas the cervix and its immediate surroundings get between 
6,000 and 8,000 r, in other words a surely cancericidal dose. 

In practice, it is, as a rule, not the skin dose, or the cutaneous reac- 
tion, but the reaction in the rectum, that is determining for how far 
one may risk to go with the total dose (LacassaGne, Topp, Mupp). 
It is therefore of great importance to see how great intensity is obtained 
there with the different methods. If we take the rectal dose as basis 
for the estimate, it will below the pelvic angle be, with 2 large fields 
88 per cent, with 4 medium-sized fields 78 per cent. 

We have not attempted, as done by WACHSMANN and CHAOUL, to 
calculate the volume dose; but it is evident that it is on account of 
the latter that large fields are used so little. For the sake of comparison, 
the irradiated areas are stated. All else being equal, they give at least 
an expression for the volumes irradiated, and thus also for the volume 
doses. 


Dosis Measurements on Patients with Cancer of the Uterine Cervix 


Also on patients with cervical cancer a number of measurements 
were done, the dosimeter chamber being introduced into the vagina, 
up against the uterus. Thus, here only the dose on the cervix could 
be measured. The results are shown in Table II. 
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Table II 
No. of Weight Anterior | Upper Natis Lower Natis Lateral Total 
Patients 8 Field Field Field Field , 
7 under 60 kg.| 7.9 r/min. 4.5 r/min. 7.0 r/min. 2.5 r/min. | 43.9 r/min. 
20 over » 6.5 > 5.1 » 6.8 » g » 40.5 » 
Mean 69 kg.| 6.6 r/min. | 5.0 r/min. 6.9 r/min. .2.1 r/min. 41.1 r/min. | 


Intensity in the vagina, at the cervix, for different fields used in the 8-field technic (NIELSEN) 
measured on patients. 


With the usual technic of 200 r x 10 to the anterior fields, 200 r x 7 
to the posterior, and 200 r X 6 to the lateral, the values in a complete 
series were, from the anterior fields, 1,400 r; from the upper natis fields, 
742 r; from the lower natis fields, 1,024 r; from the lateral fields, 267 r; 
total from all fields, 3,433 r. This is somewhat more than found on the 
anatomic preparation, which only gave 2,810 r on the cervix; but it 
must be remembered that on the patients it is possible to compress; 
what cannot be done on the preparation. Also the adjustment is no 
doubt easier in the case of patients, where one can both see and feel 
the anatomic points. 


Rotatory Irradiation of the Pelvis 


So far as it can be seen, rotatory irradiation was first attempted 
by Pout, in Kiel, in 1906, and described by Hans Meyer, in 1913, 
in the Zentralblatt f. Gynaekologie; but only in recent years has the 
therapy been taken up to a more considerable extent. To Du MEsNIL 
Dr RocHEMONT, especially, belongs the merit of having established 
the general laws for the dose distribution, on the basis of a long ‘series 
of minute measurements and calculations. Gradually, the therapy has 
been taken up in several places; in Germany by BENDER & KOHLER, 
DESSAUER, GUENSEL, HENSCHKE, MAYER, Raum, and others, in Japan 
by Nakarpzumi and Mryakawa, in France by Matter & PRrovt, in 
the U. S. A. by Frax and Hawtey. In Denmark, it was introduced in 
1941, by Jens NIELSEN, at the Radium Center in Copenhagen; and there 
a long series of dosis measurements have since been made, both on phan- 
toms, anatomic preparations and on patients (JENs NIELSEN, HOEFFER 
JENSEN, THAYSSEN, WISSENBERG); and at the same time the treatment 
has been used with good results in about 200 cases of cancer of the 
esophagus. 

It can hardly be supposed, however, that the rotation therapy is 
generally known among practising radiologists; I shall therefore cite a 
few particulars from papers of a couple of the authors named above. 
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JENS NIELSEN writes in the »Nordisk Medicin»: »As rotatory irradiation 
may be compared to the use of many small fields, each of which is in 
succession irradiated with a fraction of the full dose, it is immediately 
evident that the charge on the skin will be very low, whereas the centering 
of all these small fields in the tumor must result in a very large dose 
in the latter, . . . and that the smaller the field, the larger will the tumor 
dose be in proportion to the skin dose.» And in a paper in »Radiology», 
NATHAN FLax writes about as follows: »For irradiation of cervical and 
other centrally situated tumors, the rotation therapy has consider- 
able advantages, because the smallest possible fields are used and the 
tube is in constant motion. The small fields and the moving tube give 
an unusually high dose in the depth with low skin dose and exact adjust- 
ment, the beam being centered on the middle of the pelvis. While it is 
unnecessary to dwell on the value of a high depth dose, the im- 
portance of exact adjustment must be spoken of a little more fully, 
as it is a condition for a homogeneous transirradiation of the entire 
pelvis. 

Exact angles for the passage of the beams through the pelvis are 
the basis for the schematic technic of multiple fields; “the beams being 
arranged in such a manner that the greatest possible effect of the cross- 
fire is obtained in the region of the tumor. The least deviation from the 
stated angle may cause an undesirable disturbance of the distribution 
of the intensity in the pelvis, to the damage of the normal tissue at the 
expense of the tumor. It is absolutely necessary that the operator is 
able to reproduce the scheme by sighting against the invisible, deep- 
seated tumor according to the stated angle for the beam. With the 
small fields demanded by the 4, 6 or 7 field technic, the most absolute 
precision is necessary in the statement of the direction, because an error 
of a few degrees in the inclination of the tube may result in the beam 
entirely missing a small, deep-seated tumor, or, if the tumor is suf- 
ficiently large, ‘striking only its edge, while the rest of it irradiates to 
no purpose, and perhaps injures, the normal tissue. The two-field technic, 
which uses only two large fields, an anterior and a posterior, does not 
require exact angles for the adjustment of the tube, and the distribution 
in the pelvis corresponds to the schematic values. Unfortunately the 
deep dose is relatively small. One has the impression that with the 
multiple-field technic and the wandering tube to be described here, 
the advantages that can be obtained by the multiple-field technic have 
been successfully combined with the same exact and homogeneous dis- 
tribution which can be obtained by the 2-field technic.» Also CHAoUL 
states that the volume dose with rotatory irradiation is small. 

As the rotatory treatment of cancer of the esophagus seemed to 
give good results, an apparatus was built at the Radium Center also 
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for the treatment of patients in reclining position, especially patients 
with cervical cancer (Fig. 3). Until now, about 100 have been treated, 
most of them individuals thin and of slender build. The distance from 
the tube to the axis of revolution is 45 cm., the axial field 8 x 10 cm. 
The beam is centered on the midline, just above the symphysis, corre- 
sponding to the cervix. On patients with an antero-posterior diameter 
of 20 cm., the size of the anterior and posterior cutaneous fields in the 
midline is 6.2 < 7.8 cm., the distance to the tube being 35 cm. With 
a circumference of 90 cm., the irradiated area is 700 cm*. 


Fig. 3. 


On a few patients, the skin- and depth doses were measured, by 
means of Sievert’s chambers, on the skin anteriorly in the midline and 
in the upper end of the vagina. With the technic used, and with irradia- 
tion for 11 min. 24 sec. at a distance of 35 cm., — which corresponds 
to 400 r measured in air, — the dose was found to be 101 r on the skin 
and 85 r on the cervix. As a similar belt must be reckoned with on the 
other side, respectively ventral or dorsal, the total depth dose will be 
170 r, or 168 per cent of the maximum skin dose. 


Measurements on Phantom of the Pelvis 


Most of the measurements were done on a phantom of the pelvis, 
made of paraffin, to which had been added a suitable quantity of Anti- 
mol (Dichlorbenzol, C,H.Cl.), so that the specific gravity was 1.0 (Q. 
M. Henriques). The size was about the same as that of the anatomic 
preparation: length (or height) 25 cm.; length of bone, 5 cm.; circum- 
ference at height of symphysis, 98. cm.; antero-posterior diameter, 
24.5 cm.; trarisverse diameter, 36 cm. (Fig. 4). 
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In the plane surface were bored two rows of holes, down to a hori- 
zontal level at the height of the symphysis; one, of 5 holes, from front 
backwards, along the short axis of the elliptic cut surface; the other, of 
7 holes, transversally, corres- 
ponding to the long axis. The 
holes intersected in the center, 
so that there were 11 in all 
(Fig. 5). Their diameter was 
1 cm., the distance between 
them 3 cm. When the measur- 
ing was to be done, small, 
cylindric Sievert’s condenser 
chambers, size 0.5 x 2 cm., 
were placed in long cylindric 
tubes of vinidur (a mixed poly- 
merisation-product of polyvi- 
nylchloride; HENRIQUES), which 
were inserted in the holes. The 
irradiation was done, just as in 
the treatment of patients, with 
a distance from focus to center 
of 45 cm. and rotation over an 
are of 180°. With the milam- 
perage now worked with (15 
ma.), a treatment, — ventral 
or dorsal belt, — can be given 
in 4.5 min. Axial field, 8 x 
10 cm. 

Besides the condenser cham- 

bers in the holes, one or two 

Fig. 5. chambers were usually placed 

on the surface, in the midline, 

and sometimes also corresponding ones on the posterior side, in order 

to measure the skin dose and the traversing dose. The rotation time, 

which was controlled with stop-watch, was from 4 min. 12 to 4 min. 41 

seconds. Table III shows the distribution along the short axis, in 
antero-posterior direction. 

For the sake of readier survey, the results of a complete revolution 
of 360°, which consists of a ventral and a dorsal belt, each of 180°, are 
set down in a scheme corresponding to the location of the holes in the 
phantom (Fig. 6). 

It will be seen that the dose in the center is about the same as the 
maximum skin dose anteriorly and posteriorly in the midline, but that 
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Table 


Ventral Belt Dorsal Belt 
Skin dose ......... 90 r. 100 per cent. 9r. Il per cent. 
At depth “2 ¢ Serna eee 90 » » 17 » 21 » » 
» » = ee eee 67 » 7 » » 24 » 29 » » 
47 » 52 » » 42 » 51 » » 
OF 30 » 33 » 56 » 68 » » 
» » 14 » 16 » » 70 » 84 » » 
On posterior aspect ................0 6 » 6 » » 83» 100 » » 


to both sides there is a con- 
siderable diminution, and 6 
cm. from the midline, corres- 
ponding to the pelvic wall, 
only 65 per cent of the skin 
dose, or 68 per cent of the 
dose in the center. 

The distribution on the 
surface of the skin was deter- 
mined by placing the con- 
denser chambers on the latter, 
with the same distance, about 
5 cm., between them, one 
anteriorly, in the midline, one 
to each side of this, and the 
others distributed over the rest of the field. The distribution found was: 


left 45 64 68 75 82 81 84 80 75 67 65 Right 


700 
Fig. 6. 


The above figures are the number of roentgen measured on a ventral 
belt of 180°, irradiated in the usual manner for 4.5 minutes. The distri- 
bution is not quite symmetric. This is no doubt due partly to error 
in measuring, partly to a slightly oblique position of the phantom, 
which had a tendency to sink down in the left side. The outside figures 
are the doses at the two sides; but the left side was not irradiated for 
the full time; which was undoubtedly the case with the right, since 
the dose is of almost the same value as the one next to it. 


Double or Oblique Rotation 


Rotatory irradiation in one plan gives a relatively small depth dose; 
namely 103 per cent of the maximal skin dose, if the traversing dose 
is not reckoned with. I therefore did a series of measurements with the 
tube adjusted- obliquely, alternately from below and above, so that 4 
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fields», or belts, were obtained: a vulvar and an abdominal anteriorly, 
an anal and a lumbar posteriorly; which together formed two rings, 
or belts, about the phantom. With the usual distance of 45 cm., the 
width of the belt on the skin was calculated to be 7.3 em.; the middle 
of the two belts therefore had to be about 8 cm. apart in order to avoid 
overlapping. To this corresponded an 18° inclination of the tube. 

With such an oblique adjustment, the transirradiated thickness 
of tissue is increased from 12 cm. to 13 cm. in the midline, while the 
distribution must remain more or less the same. Perhaps the anterior 
and posterior portions corresponding respectively to the urinary bladder 
and the rectum will get a little more, since the belts there overlap at 
a lesser depth than at the sides. Control measurements with alternately 
simple and double rotation gave (leaving the traversing dose out 
of account) in the center: for simple rotation 111 .per cent, for double 
rotation 205 per cent, of the maximal skin dose. With the double rota- 
tion it will thus be possible to obtain a sufficient depth dose, even in 
the case of stout patients. 


Rotation at Varying Speed 


Among the possibilities which one might think of trying in order to 
obtain a better distribution of the depth dose, variations in the speed 
of the tube’s rotation during the irradiation is the one which first sug- 
gests itself. As the dose is largest anteriorly and posteriorly, because 
the transirradiated layer of tissue is thinner, it must be possible to 
reduce the dosage there, — or increase it at the sides, — by increasing 
the speed of the rotation in the middle sector. I therefore determined 
the time of rotation with the tachymeter set to different speeds. With 
the usual adjustment, 850, the rotation over an arc of 180° takes 4'/, 
minutes, with adjustment to 650 6 minutes and 18 seconds. The 180° 
rotation was now divided into 3 equal parts of 60° each: 

1) right side, run at low speed, 650, for 2 minutes; 

2) middle sector, run at greater speed, 850, for I’/, minute; 


3) left sides, again run at low speed, 650, for about 2 minutes. 

The total rotation time was controlled with stop watch, and besides, 
the automatic filter control stops the rotation at 180°. The time was 
found to be close to the calculated 5'/, minutes. 


The distribution of the dose of the skin was: 


[eft 66 88 92 99 100 87 86 98 93 92 78 Right 


The values given are the number of roentgens measured, for a usual 
ventral belt of 180°, with a total rotation time of 5'/, minutes. As the 
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highest dose is precisely 100, we have at the same time the distribution 
expressed in per cent of the maximal skin dose. 

The determination of the depth dose was made on the basis of 2 
rotations, first from right to left, then from left to right. This gave 
larger figures and a smaller percentage of error. The values obtained 
were: along the short axis, in antero-posterior direction 


159 203 208 210 192 195 += 1527, 
along the long axis, to the sides: 
167 174 196 210 196 160° 148 r. 


The first figure and the last, in the first row, are the skin doses on front 
and back; the first and last in the second row correspond to the dose 
at a distance of 9 cm. from the center. 

From the distribution of the dose on the skin, the maximal skin 
dose can be calculated, which in the foregoing was used as basis for 
the distribution per cent in the depth. It was calculated to be 181 r. 
If we take it to be = 100, we get the following distribution in the depth 
(Fig. 7). 

As it will be seen from 
the figures in the scheme, the 
distribution along the short 
axis, from front to back, is 
about the same as in simple 
rotation, with the exception 
that there now is a notice- 
able increase from the skin 
inwards toward the center. 
Toward the sides, the dis- 
tribution is still better; for 
though there is a diminution, 


88 


it is not as great as in simple a 
rotation. At a distance of 6 Fig. 7. 


cm. from the center, corres- 

ponding to the pelvic wall, there is, with varying speed, 93 per cent of 
the maximal skin dose, or 80 per cent of the dose in the center; whereas 
the simple rotation only gives respectively 65 and 68 per cent. 


Eecentric Rotatory Irradiation of the Two Sides 
As the distribution of the intensity in the depth still was unsatis- 


factory, irradiation of each side (parametrium) with eccentric rotation 
was tried, with a smaller field. For the time being, an axial field of 
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5 X 10 cm. was chosen, which was displaced 3 cm. to the side, so that 
the two cores just were clear of each other in the midline. The rotation 
time for 180° was taken a few times with stop-watch, and was found 
to be 4 min. 33 sec. Half of this, 2 min. 16 sec., thus corresponds to 
90°; that is, to the length of the arc described by the tube from hori- 
zontal position to perpendicular position over the phantom (Fig. 8). The 


Fig. 10. 


depth dose was measured in the usual way, in the already existing holes. 
The dose on the skin was measured 10 cm. from the midline, because it 
was not felt certain that full exposure would be obtained at 5 cm. 

As in the foregoing experiment, a double irradiation was given, 
in order to get a larger total dose and the least possible error of measure- 
ment. As example of such a treatment is shown here a ventral belt on 
the right side. Treatment time, 9 min. 06 sec. Skin dose 10 cm. from 
the midline, 200 r (Fig. 9). 


I 
( 
37 
( 
7 44 27 & 06 94 & 
] 
90° 
27 
Fig. 8. Fig. 9. 
100 100 
54 
97 23 W4 WE 125 95 
6/ 
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Next, the relative depth dose, expressed in per cent of the skin dose 
on the respective field, was figured out for each of the individual experi- 
ments, and the sum of the doses on all 4 fields, which thus represent a 
complete rotation of 360°, were set down in the following scheme. (Fig. 10). 

To get the full use of the skin, it was calculated how many degrees 
past the midline the tube would have to move in order to irradiate the 
remaining 3 cm. of the surface of the phantom. The distance was found 
to be 14°, to which correspond 21 sec.; consequently, the irradiation 
could be kept up for 2 min. 37 sec. without overlapping of the two quad- 
rants (Fig. 11). As in the foregoing, with eccentric rotation, the results 
of: all the 4 quadrants were set down in a scheme, the depth doses 
being figured out in per cent of the respective skin doses. Eccentric 
rotation over 104° gave the following scheme: 


100 


137 
° 


Fig. 11. Fig. 12. 


Eccentric Rotation with 6 cm. Lateral Displacement 


As expected, the eccentric rotation over 104° gave a better depth 
dose than rotation over 90°, and also the distribution seemed to be 
better. I therefore tried a rotation with 6 cm. lateral displacement, that 
is with the axis of rotation corresponding to the pelvic wall. In order 
to use the skin to the full extent, the rotation was done over 117°, in 
2 min. 56 sec. As before, the result of the 4 quadrants was set down in 
a scheme, the depth dose for each being calculated in per cent of the skin 
dose and then the figures for all four added together (Fig. 13). 

Thus, the eccentric rotation about an axis in each side gives an 
almost ideal distribution, the dose being largest at the sides, smaller 
in the center and along the short axis from front to back, corresponding 
to the cervix, bladder and rectum. One has the impression that also the 
distribution on-the skin is fairly uniform, from 190 to 209 r on a quadrant 
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Fig. 13. 


irradiated for 4 < 2 min. 56 sec. As there were so few measuring points 
it was not possible to plot isodose curves, as done by ARNESON & QUIMBY 
and Fiax; but I believe that the values found may nevertheless be of 
practical importance. Though the eccentric rotation method is some- 
what more laborious and less economic than the method of simple rota- 
tion about a single axis in the midline, it is the intention to adopt it 
for the treatment of future cases of cervical cancer. 


SUMMARY 


With a view to the combined roentgen- and radium treatment of cervical cancer, 
the author has done a series of dosis measurements on anatomic phantom, with different 
fields. Almost the same depth dose is obtained with 2 large fields as with 4 or 8 small, 
and the distribution is more even. 

With rotatory irradiation, both a large depth dose and an even distribution are 
obtained. The method was therefore chosen as suitable for the purpose. The skin dose 
and the depth dose obtained by simple rotatory irradiation, with the tube rotating 
about an axis in the midline were measured on a special paraffin wax phantom of the 
pelvis. 

Along the short axis of the pelvis, the dose was found to be nearly the same in the 
center as on the skin; but to both sides, along the long axis, there was a considerable 
diminution. On the skin, the dose was highest in the midline, and diminished about 20 
per cent to both sides of the latter. 

Double rotation, with oblique adjustment of the tube from above and below and 
irradiation of two belts, one beside the other, gave a considerable increase of the depth 
dose; and by increasing the speed in the middle sector, a better distribution in the depth 
was obtained. But the object aimed at, — namely to obtain the largest dose at the sides 
— was only obtained by eccentric rotation about an axis on each side, corresponding 
to the parametria or the pelvic wall. 


ZUSAMMENFASSUNG 


Im Hinblick auf die kombinierte Réntgen- und Radiumbehandlung des Zercvix- 
krebses hat Verf. Serien von Dosismessungen mit verschiedenen Feldern an anatomi- 
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schem Modell vorgenommen. Beinahe dieselbe Tiefendosis erhilt man bei 2 grossen 
Feldern wie bei 4 oder 8 kleinen, und die Verteilung ist gleichmissiger. 

Bei Rotationsbestrahlung erhilt man sowohl grosse Tiefendosis als auch gleich- 
miissige Verteilung. Diese Methode wurde deshalb als zweckmissig gewahlt. Die Haut- 
dosis und die Tiefendosis, die man mit einfacher Rotationsbestrahlung erhielt, wobei 
die Réhre um eine Achse in der Mittellinie rotierte, wurden an einem speziellen Paraffin- 
wachs-Modell des Beckens gemessen. 

Liings der kurzen Achse des Beckens erwies sich die Dosis im Zentrum beinahe als 
die gleiche wie auf der Haut, aber zu beiden Seiten, lings der langen Achse war sie be- 
deutend vermindert. Auf der Haut war die Dosis in der Mittellinie am gréssten und 
nahm zu beiden Seiten von derselben um 20 % ab. 

Doppelte Rotation mit schriger Einstellung der Réhre von oben und unten und 
Bestrahlung zweier Streifen neben einander ergab eine bedeutende Zunahme der Tiefen- 
dosis und durch Vergrésserung der Schnelligkeit im Mittelsektor erhielt man eine bessere 
Verteilung in der Tiefe. Aber das erstrebte Ziel — die Erreichung der héchsten Dosis an 
den Seiten — konnte nur durch exzentrische Rotation um eine Achse auf jeder Seite, 
die dem Parametrium oder der Beckenwandung entsprach, erreicht werden. 


RESUME 

En vue d’étudier les conditions du traitement combiné du cancer du col par Rayons 
Roentgen et Radium l’auteur a fait une série de mesures dosimétriques sur un mannequin 
en utilisant différents champs. On obtient presque la méme dose dans la profondeur 
avec deux grands champs qu’avec 4 ou 8 petits, et la répartition est plus égale. 

Avec Virradiation rotatoire on obtient 4 la fois une forte dose dans la profondeur et 
une répartition réguliére. Aussi cette méthode fut-elle choisie comme adéquate au but 
poursuivi. La dose cutanée et la dose profonde, fournies par simple irradiation rotatoire, 
avec le tube tournant autour d’un axe sur la ligne médiane, furent mesurées sur un manne- 
quin spécial en cire représentant le bassin. 

Le long du petit axe du bassin la dose se montra, 4 peu de chose prés, la méme au 
centre qu’a la peau; mais sur les deux cotés, le long du grand axe, la diminution était 
considérable. A la peau la dose atteignait son maximum sur la ligne médiane, et de part 
et d’autre de celle-ci elle diminuait d’environ 20 %. 

La double rotation, avec ajustement oblique du tube, d’en haut et d’en bas, et 
irradiation de deux ceintures, l’une 4 cété de l'autre, procura un accroissement considérable 
de la dose profonde, et en augmentant la vitesse du secteur moyen on gagna une meilleure 
répartition dans la profondeur. Mais le but poursuivi — 4 savoir d’obtenir la dose la plus 
grande sur les cétés — ne fut atteint que par une rotation excentrique autour d’un axe de 
chaque cété, correspondant aux paramétres ou a la paroi du bassin. 


LITERATURE 


ANDERSEN, Finp & Fr. Truetsen: Ugeskrift for Leger. 104/1942. p. 462. 

Arneson & QuimBy: Radiology. 25/1935. p. 182—97. 

Bac.esse, F.: Archives de L’Institut du Radium. Vol. IIT. 3./1937. p. 379. 

BenperR, M. & ALBERT Kontver: Strahlentherapie. 65/1399. p. 468. 71/1942. p. 535. 

BeRVEN, E ts: in »Dit vi hunnit». Stockholm. 1941. 

CantriL, Buscuke & Parker: Radiology. 36/1941. p. 534. 

CuaouL, Henri: Die Nahbestrahlung. Thieme, Leipzig. 1944. 

Cuypentus, J.J.: Acta Radiologica. Vol. XVII./1936. p. 559. 

Cutter, Max & Fr. BuscuKe: Cancer, its diagnosis and treatment. Saunders Co. Phil. 
& London. 1938. 


116 ANTON JENSEN 


DessaveR & MurtuHerem: Fortschritte Réntgenstrahlen, 56/1937. p. 218. 

Drexter & Howes: Am. Journal of Obst. & Gynecology. 28/1934. p. 197. 

Du Mesnit DE Rocuemont, René: Strahlentherapie. 60/1937. p. 648. 63/1938. p.176. 
66/1939. p. 593. 68/1940. p. 221. 69/1941. p. 407. 70/1942. p. 121. /71/1942. p. 512. 

Ewinc, James: Neoplastic Diseases. Saunders Co. Phil. & London. 1934. 

Fiax, Natruan: Radiology. 28/1937. p. 477. 

Friepricu, W.: Strahlentherapie. 51/1934. p. 7. 

Gauss, C. J.: Die Strahlentherapie in der Gynikologie. 1929. 

GiinseL, Esernarp: Strahlentherapie. 65/1939. p. 639. 

Haw ey, 8. J.: Radiology. 35/1940. p. 65. 

Henscuke: Fortschritte Réntgenstrahlen. 58/1938. p. 456. 

Heyman, James: Acta Radiologica. Vol. XVI./1935. p. 129. 

Hurpon, Evtsapetu: Cancer of the Uterus. Oxford Medical Public. 1942. 

KerMAuNER & Lamaris: Hegars Beitriige. 5/87. 

Kircuorr, H. & V. Beato: Strahlentherapie. 54/1935. p. 462. 

Kunprat, A. G.: Archiv fiir Gyniikologie. 69/1903. p. 355. 

LacassaGNeE, A.: Radiophysiologie & -thérapie. 3/1933—39. p. 171. 

—, F. Bactesse & J. Reverpy: Radiothérapie des Cancers du Col de l’Utérus. Masson 
& Cie, 1941. 

Matter, Lucien & CHARLES Provux: Journal de Radiologie — 25/1942 p. 237. 

Matuey-Cornat, R.: Radiothérapie Gynécologique. Masson & Cie. 1936. 

Mayer, Karow: Zentralblatt fiir Radiologie. 19/1935. p. 288. 

Mayneorp & HoneyBurNeE: Am. Journal Roentgenology. 45/1941. p. 235. 

Meyer, Hans: Zentralblatt fiir Gynikologie. 17/1913. p. 1741. 

Minper, Watrer: Radiumdosimetrie. Jul. Springer. Wien. 1941. 

Mupp, Seety G. in »Treatment of Cancer and allied Diseases». Paul B. Hoeber: N. Y. 
& London. 1940. I. p. 265. 

Nakarpzumt & Mryakawa: Strahlentherapie. 66/1939. p. 583. 

NIELSEN, JENS in »Leegeforeningens Aarbog». Cobenhagen. 1941. p. 78. 

—, & Sv. Hoerrer Jensen: Acta Radiologica. 23/1942. p. 51. 25/1944. p. 95. Nord. 
Med. 13/1942. p. 339. 

Raum: Klin. Wochschr. 1922. p. 1998. Strahlentherapie. 16/1924. p. 451. 

Recaup, Cu.: Radiophysiologie & -thérapie. 3/1933—39. p. 155. 

REICHENMILLER, Hans: Die Bekimpfung des Gebirmutterkrebses. Berlin. 1939. 

Scuauta: Monatshefte f. Geburtshilfe u. Gynikologie. 19/475. 

Srevert, M.: Acta Radiologica. Vol. XI./1930. p. 249. XV./1934. p. 193. 

—, Acta Radiologica Supplementum. XIV. 1932. 

Stone, Ropert 8. & Rosprnson: Radiology. 36/1941. p. 521. 

Topp, T. F.: Surgery, Gynecol. & Obstetrics. 67/1938. p. 617. 

Vert & SroeckeL: Handbuch der Gyniikologie. Bd. IV. 2/2. 1935. 

Fr.: Die Strahlenbehandlung der weiblichen Genitalcarcinome. Sonderband 
Strahlentherapie. XIII. Berlin. 1930. 

WacusMAnn, F: Strahlentherapie. 70/1941. p. 653. 

Warnekros & Dessaver: Strahlentherapie. 11/1920. p. 151. 

WASSERBURGER & SMERCKER: Strahlentherapie. 62/1938. p. 584. 

Wintz, H.: Die Réntgenbehandlung des Uteruskarzinoms. Leipzig. 1924. 

WIssENBERG, Pavia: Acta Radiologica. 25/1944. p. 105. 

Zimmer, Karu G.: Radiumdosimetrie. G. Thieme. Leipzig. 1936. 


he 


| 


FROM THE ROENTGEN DEPT OF THE FREDERIKSBERG HOSPITAL, COPENHAGEN 
(CHIEF: BORRE LARSEN, M. D.) 


SOME CASES OF INTESTIN TUBERCULOSIS IN 
PHTHISICS, WITH rn ESPECIALLY 
TO THE PROGNOSIS’ 
by 
Sv. Borre Larsen 


The object with the present communication has been to study the 
course of the tuberculous, ulcerous enterocolitis that occurs secondarily 
to pulmonary tuberculosis, and which it has been possible to control by 
after-examinations from three to eight years after the diagnosis had been 

. established roentgenologically. The work was taken up especially on 
account of the strictures which occurred later, owing to cicatricial shrink- 
ings. The fact is that between the primary intestinal tuberculosis, where 
the patient becomes infected with tubercle bacilli in the intestine through 
food or the like, while there is no tuberculosis of other sites, and the 
secondary, where a phthisic infects his intestinal tract by swallowing 
sputum containing the bacilli, there is the difference that the former often 
gives rise to strictures, which may be solitary or multiple, while the latter 
should seldom result in the formation of cicatrices with annular stric- 
tures. Without entering into pathoanatomical details it may be men- 
tioned that both KAurMANN and BRUNNER at necropsies on patients 
who had died from primary intestinal tuberculosis found strictures in a 
large number of cases. As most cases of secondary intestinal tuberculosis 
occur in the late stages of pulmonary tuberculosis, it is possible that 

| cicatricial shrinking does not get time to develop before death sets in. 

Not a few patients get cured, however, of both their pulmonary and their 

intestinal tuberculosis. The present study deals with patients whose 
intestinal tuberculosis has been cured or bettered, and whose pulmonary 
tuberculosis has not been of such a character that it has resulted in 

the patient’s death during the observation time. Therefore, only a 

few of the diagnoses are verified by necropsy. Two of the patients died 
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later, however; and in these cases the necropsies showed the results of 
tuberculous, ulcerous processes in the cecum and ascending colon. One 
patient was operated upon, and his appendix removed; and mic roscopy 
of the latter showed tuberculous changes in the tissue. 

Secondary intestinal tuberculosis most often has its seat in the caudal 
loops of the ileum and in the cecum and ascending colon; especially are 
the two last-named sections of the gut a frequent site. It has been thought 
that this might be because Payer’s plaques are more pronounced there 
than in the other sections, but perhaps it is rather because the contents 
of the gut which contain the tubercle bacilli remain in contact with the 
mucosa of the intestinal wall for a longer time there than in the other parts 
(Lawrason, Brown & Sampson). Of the many statistics which show 
how frequent the complication is, I shall cite only ENGELMANN’s, accord- 
ing to which it is found in about 92 per cent of the cases of pulmonary 
tuberculosis that come to necropsy. Other statistics give a somewhat 
lower figure, however. It is probable, though, that there in these analyses 
has been question of patients whose death was due to advanced pul- 
monary tuberculosis; and as the number of cases of intestinal tuber- 
culosis increases towards the end of the disease, when the patient’s 
power of resistance is broken, we have here an explanation of the high 
figures. These reported cases are, of course, of considerable clinical 
importance; still, the greatest clinical interest attaches rather to the 
cases which occur in an earlier stage of the disease, because it in these 
is possible to deal successfully with the complication and thus increase 
the possibility of curing the pulmonary phthisis. 

It was only after the introduction of roentgenologic diagnosis that it 
became possible to any considerable extent to recognize the presence of 
a tuberculous, intestinal affection at an earlier stage; namely so early 
that the patient only presents vague, indefinite symptoms, or no symp- 
toms, at all, of any affection of the intestinal tract and only a dispropor- 
tion between his general condition and what the latter would be expected 
to be considering the extent and character of his pulmonary affection 
suggests a possible complication from the intestine. The material here 
presented consists of 32 cases, all of patients with bacillary pulmonary 
phthisis complicated by enterocolitis; the diagnosis of the latter having 
been established by roentgen examination at the earliest possible stage; 
that is at the occurrence of the first symptoms or at a time when the 
patient’s general condition gave grounds for suspecting the presence of 
the said complication. 

The procedure has been the one usually employed in recent years, 
of administration of a contrast meal, followed by fractioned roentgen 
examination by screening and exposures beginning 4—5 hours after, 
and continued until the contrast substance has passed the different por- 
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tions of the gut. If there is marked hypermotility, the hours for the 
inspection must often be changed and the whole examination begun 
earlier. 

The method of the examination builds on descriptions of exami- 
nations of intestinal tuberculosis published, in 1919, by’ Lawrason, 
Brown & Sampson. But also before that time several studies on the 
diagnosis of that affection had appeared. Thus, StrerRLin published in 
1911 his studies on ileocecal tuberculosis and described the symptom, 
since named after him, which consists in the absence of contrast sub- 
stance in that portion of the gut, even when there are accumulations of 
it both orally and anally to it. Later investigations have shown, however, 
that STIERLIN’s symptom is not an invariable one; thus, FAULHABER 
published, in 1914, two cases of indubitable ileocecal tuberculosis in which 
it was not present, but in which there was a pathologic diminution of the 
ascending colon and local hypermotility. Also FLEMMinc MoLuer has 
published a study, in 1922, in which he came to the conclusion that the 
presence of STIERLIN’s symptom was not necessary in order to establish 
the diagnosis of ileocecal tuberculosis. 

Other investigators, for instance FLEISCHNER & BrRoNncHHORsT, have 
chiefly used passive filling of the colon by means of contrast enema, if 
necessary supplemented by insufflation of air (FLEISCHER); but in our 
opinion serial inspections after contrast meal are absolutely the best 
method, because it gives better information about the motility of the 
intestine and other physiologic conditions than the passive distention 
with contrast enema; not to speak of the possible risk of perforation if 
there are extensive, deep ulcerations. GERSHON-CoHEN & Sway have, 
however, in 1939 published another method, namely enteroclysis through 
a duodenal sound, if necessary combined with insufflation of air through 
the latter after it has been ascertained, by screening, that the contrast 
enema has passed through the small intestine. They claim that a result 
is obtained more quickly by this method, because the contrast fluid passes 
all the way down to the colon already after a few minutes, and very 
rapidly fills it for the whole distance over to the left flexure. Besides thus 
making it possible to establish the diagnosis in very short time, the 
method has the advantage that with the insufflation of air one gets a 
good picture of the mucosal relief. The examinations by means of contrast 
meal may often with good result be combined with opaque enema; what 
was also done in one of the cases in the present material. 

Fremminc Mo ier was thé first Danish author to publish a study on 
roentgen examination in early intestinal tuberculosis. In this paper, 
which was written in collaboration with H. C. Gram and appeared in 
1929, also the peroral method is used. Later, studies of the subject have 
been published by CHRISTIANSEN and others. 
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In 1938, TisELL published a large work on the early diagnosis, with 
many reports of cases that had come to necropsy, at which the diagnosis 
and the roentgenologically found locations had been verified. The nec rop- 
sles were performed after postmortem fixation with formalin in situ, 
and the roentgen examination made after the removed section of the gut 
had been filled with contrast substance. Not until this had been done was 
the preparation examined histologically, at which examination T1sELL 
found that the filling defects were due to foldings of the mucosa, which 
alone are determining for the roentgenologic appearance of the intestine; 
a finding which ace ords with ForssELt’s theories about the autoplasticity 
of the mucosa. 

The roentgenologic symptoms on which the diagnosis builds are (1) 
changes in the motility and (2) the presence of local filling defects. Of 
course, these symptoms are not pathognomonic for a tuberculous affection 
of the intestine; but when it is a question of local changes at the ileocecal 
junction in a patient with bacillary phthisis, it is highly probable that 
they are indications of precisely such an affection. 

(1). The change in the motility may express itself either in excessive 
or in diminished movement. The former is the most frequent, and may 
be either general or local. It is fairly easy to diagnosticate roentgenologi- 
cally. If there is general hypermotility, the colon is seen to empty in shor- 
ter time than the normal 36—48 hours after the ingestion of the con- 
trast meal, and the opaque substance is often found in its caudal portion 
already after a few hours. In case of local hypermotility, the caliber of 
the affected portion of the intestine will be smaller than normal, increas- 
ing to complete void of contrast (STIERLIN’s symptom). Hypomotility 
expresses itself clinically in the relatively frequent obstipation in these 
patients, though its roentgenologic manifestations are rare. 

An import symptom of ulcerous changes in the caudal loops of the 
ileum and in the ileocecal valve is ileostasis, retarded emptying of the 
ileum. The time at which the cecum begins to fill is stated somewhat 
variously by the different authors; TisELL says 2 hours, others 3—4 
hours, after meal. Also the time after which the ileum should be empty 
is stated somewhat variously, according to TisELL the normal time should 
be 8 hours, FLEIscHER and Dawtn find 9 hours to be the normal. NoECHEL 
even sets 10 hours as the limit within which the ileum should be empty, 
but his material is chiefly pediatric. DEHN and Pansporr call attention 
to the curious fact that emptying of the ileum is retarded during pro- 
tracted inanition. DEHN examined different patients during the hunger 
period in Russia an found that the contrast meal remained for up to 
twenty-four hours in the small intestine. He considers this as simply 
a compensatory reaction on the part of the organism, which tries by 
this means to ensure the extraction of as much nourishment as possible. 
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The writer has examined 100 individuals with sound colon, with regard 
to emptying of their ileum, and found that in 77 per cent of them it 
emptied within 9 hours, while in 23 per cent there still was a remnant 
left at the end of that time. The last figure must be corrected, though; 
because 7 had not emptied their bowels within the normal time. Thus, 
there was a remnant left only in 16 per cent, and this remnant was in 
all cases small. 

(2). Filling defects were formerly held to be spastic phenomena 
(and »finger-pressure spasms»); but these concepts need hardly be con- 
sidered here, since it must be taken for proved that Forsse.1’s theory 
is correct, according to which they are due to strong folding of the mucosa 
as result of a co-ordination of muscular and vasomotoric (hydrodynamic) 
influences. TisELL found in his investigations that »the thickness of the 
folds was essentially determined by inflammatory edema or by displace- 
ments of fluids, congestion in the submucosa, which latter in all the 
cases exhibited greatly dilated vessels.» The strong folding of the stomach 
must, according to ForssELL, be conceived as a mechanism of protection, 
similar to what is known from duodenal and gastric ulcer, preventing 
the contents of the gut from coming into contact with the ulcerations 
themselves. The defects may vary from one time to another, but must 
nevertheless be said to be fairly constant. 

Besides the symptoms name d, there may also be changes in the peris- 
talsis of the intestine in the form of a much more frequent mass peristal- 
sis than normal, beginning in the distant half of the transverse colon 
(FLEMMING MoLLeR). Corresponding to this, the haustra are seen to be- 
come effaced; but they may form again when the movement is ended. 
As a rule, the haustration will not be seen in cases of ulcerative processes, 
however. On the other hand, the occurrence of haustra does not exclude 
the presence of ulcerations; Brown & Sampson have seen normal hau- 
stration in proved cases of such. This applies chiefly to the distal portion 
of the colon. 

When there in connexion with local ulcerative processes in the colon 
or ileum either occurs »spasms» and local hypermotility, or, in other cases, 
general hypermotility, perhaps in connexion with local spasms, it may 
be due to the strength of the irritation and certain peculiarities in the 
patient. 

The present material consists of 32 cases, in all of which there were 
bacillary pulmonary changes of one kind or another. They were selected 
from a larger number, having survived so long after the diagnosis had 
been made, that the observation time was of suitable length. In 8 of them, 
the pulmonary changes were chiefly exudative ones in the parenchyma; 
the other 24 presented the picture of exudative, proliferative changes. 
Quite apart from the patient’s allergic condition in other respects, it 
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might with some reason be supposed that patients who excreted many 
tubercle bacilli were the ones particularly liable to autoinfection in the 
intestine, and it was therefore to be expected that there would be a large 
number with degenerative processes in the lungs. KLINE, who has studied 
the relationship between the different processes in the latter and tubercu- 
losis of the intestine, found the last-named complication most frequent in 
connexion with covernews phthisis. GARDNER found cavern formations 
in the lungs in 52 per cent of cases, and similar figures were found by 
BoreLs. GERSHON-COHEN has published the results of 226 nec ropsies, and 
finds that intestinal tuberculosis is most frequent in connexion with 
ulcerous, cavernous phthisis. In the present material, there were caver- 
nous changes in the lung in 14 of the cases (about 45 per cent) at the 
time when the roentgen ‘examinations of the intestine were made. Some 
others became cavernous at a later period, though. 

Of other tuberculous manifestations that occurred simultaneously 
with the intestinal tuberculosis may be mentioned tuberculous laryngitis, 
which occurred only in 1 case, however (Case no. 25). Tuberculous pleuri- 
tis occurred in 3 cases (nos. 26, 28 and 29). One patient had tuberculous 
osteitis of the leg. 

The length of the interval between the time when the pulmonary 
tuberculosis declared itself and the appearance of the first symptoms of 
the intestinal complication varied considerably. In 3 cases (nos, 14, 20 
and 28) the symptoms from the intestine are seen to have been present 
at the time when the patient’s pulmonary phthisis was revealed. The 
longest intervals were in the cases no. 16 (6 years), no. 8 (2 years), no. 
25 (3 years) and no. 30 (4 years). In all the other cases the interval was 
from about 3 to 8 months. 

The clinical symptoms which directed the attention to the presence 
of a tuberculous enterocolitis were in 12 cases diarrhea, in 2 obstipation, 
in 11 cardialgia, in 4 nausea, in 4 indefinite abdominal pains, in 1 vomiting, 
and in 1 bleeding from the anus. In 8 cases there were no actual dyspeptic 
symptoms, but an inconsistency between the patient’s general condition 
and the pulmonary findings. 

Triboulet’s test was made in 22 cases. In 15 the reaction was positive, 
varying from + to +-+-+; in 7 it was negative. It was thus positive in 
about 70 per cent, which agrees more or less with what has been found by 
HERTZBERG, TISELL and other investigators. The blood sedimentation 
reaction at the onset of the intestinal tuberculosis was extremely various. 
In most of the cases rather high values were found, up to 101 mm./h.; 
most of them.lay about 40—50 mm./h, one was as low as 5 mm./h. 

The roentgenologic symptoms on which the diagnosis was based were 
the usual. Hypermotility was found in 23 cases, filling defects in 32, ileo- 
stasis in 15, positive STIERLIN symptom in 1. In 28 cases, the ulcerous 
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changes were confined to the cecum and the ascending colon, in 4 there 
were signs of ulceration also in the caudal loops of the ileum. 

All the patients were given all-over carbon-arce light treatment, one 
of them (case no. 27) also a roentgen treatment by BACHMEISTER’s method. 
The treatments were given in series of 60—100 sittings, in most of the 
cases with good effect, as evidenced by increase in weight, better appetite 
and fall in the blood sedimentation rate. Roentgen examinations some 
time after ended treatment showed in 17 complete cure of the intestinal 
tuberculosis, with return to normal conditions, In 12 cases there was im- 
provement, but still some signs of tuberculous manifestations in the gut; 
only 3 cases showed no improvement. In some of the cases there was, 
however, between the first examination and the control examination, a re- 
currence of the intestinal affection, for which renewed treatment was given. 

All the cases have been followed up, but in 11 of them the present 
situation has made it impossible for the patient to present himself in 
person for after-examination, and in these we have had to content our- 
selves with a written communication about the subjective condition. 
In the other 21 cases we have been able to ascertain the present condi- 
tion in the intestinal tract by roentgen examination after ingestion of 
contrast meal, and the cases may therefore be divided into two groups. 

1. Cases after-examined roentgenologically. The interval between the 
first examination and the after-examination was in 2 of these cases (nos. 
1 and 17) 8 years, in 4 (nos, 2, 3, 8 and 15) 6 years, in 2 (nos. 25 and 29) 
5 years, in 9 (nos. 4, 10, 11, 14, 16, 20, 27, 31 and 32) 4 years, in 3 (nos. 22, 
26 and 28) 3 years, in 1 (no. 24) 2.years. In 3 cases (nos. 2, 4 and 31) the 
examination showed entirely normal conditions, in other words com- 
plete cure of the intestinal tuberculosis. In 2 cases (nos. 1 and 3) there was 
granular hypertrophy, in 7 (nos. 17, 20, 22, 24, 25, 29 and 32) cicatricial 
changes about the ileocecal valve, in the form either of semilunar rarefac- 
tions about the valves themselves or of rigidity of the adjoining intes- 
tinal wall. In 3 cases (nos. 11, 14 and 15) there was ileostasis lasting for 
over nine hours; in one of these (no. 15) for over twenty-eight hours after 
meal. In 2 cases (nos. 26 and 28) there were signs of cicatricial changes in 
the caudal loops of the ileum, partly in the form of irregular configura- 
tion of a portion of the loops, partly in the form of a constantly narrowed 
portion of the latter. In 5 cases (nos. 8, 10, 16, 27 and 28) signs of fresh 
ulcerous changes were found in the cecum and the ascending colon. 

Thus, the result of the after-examination showed entirely normal 
conditions only in 3 of the 21 cases, while in the rest there were distinct 
changes. With a few exceptions, the after-examined patients presented 
no subjective symptoms. They felt well, there was no dyspepsia, and in 
most of them the processes in the lung had subsided. The only exception 
to this was case no. 15, in which there later developed a recurrence in-the 
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First examination. After 4 years. After 8 years. 
Fig. 1. 


cecum and the ascending colon. There were no actual dyspeptic symp- 
toms, but the patient continued to lose weight, the processes in the lung 
became graver, and a year after the after-examination she died after 
a hemoptysis. 

2. Follow-up, not controlled by roentgen examination. This group is 
of less interest, because the statements respecting the condition are 
based only on the patients’ subjective estimate. The interval between the 
first examination and the time when these statements were made was in 
1 case 12 years, in 2 cases 11, in 1 case 9, in 1 case 8, in 1 case 7, in 1 case 
6, in 2 cases 5, and in 2 cases 3 years. 


Case Histories 


Case 1. Man, 21 year old, admitted to tuberculous ward of the Frederiksberg 
Hospital with extensive exudative changes in the right lung. Blood sedimentation rate, 
18 mm./h. Sputum positive for tubercle bacilli. First roentgen examination of colon: 
typical changes in the cecum and ascending colon. Light bath treatment, resulting in 
2.2 kg. increase in weight. Dyspepsia. In the following years the patient was in sanatorium 
and at home. After 2 years, aggravation of the processes in the lung. Second roentgen 
examination of the colon: typical tuberculous changes in the ascending portion and in 
the caudal loops of the ileum. Dyspepsia. Again light bath treatment, resulting in improve- 
ment. Third roentgen examination of the colon: no change. In the following year no dys- 
pepsia; now and then slight diarrhea. Four years after first admission admitted again, 
with cavernous phthisis. Fourth roentgen examination of the colon: general hypermotility, 
without haustration with irregular mucosal relief. Five years after the first admission a 
fifth roentgen examination of the colon showed general hypermotility and, in the cecum 
and ascending colon, chronic, proliferative processes. Three years later (8 years after the 
first examination), a sixth roentgen examination showed the colon transformed into an 
apparently rigid tube without haustra, with hypermotility and granular hypertrophy. 
The processes continued to develop, and 9 years after the first admission the patient 
died. No necropsy. (See Fig. 1.) 
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Case 2. Woman, 21 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with extensive infiltrative processes in the right lung, of exudative, proli- 
ferative character. Three months later, diarrheas. First roentgen examination of the 
colon: typical changes in the distal loops of the ileum, the cecum and the ascending colon. 
Light baths (35). Two years after, second examination of colon: no signs of colitis. Sedi- 
mentation rate, 4 mm./h. Triboulet, negative. Follow-up examination 5 years later showed 
condition in the intestine entirely normal. No dyspeptic symptoms. 


Case 3. Woman, 30 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with tuberculosis of the right lung, of exudative, proliferative character, with 
incipient degeneration. Sedimentation rate, 86 mm./h. Sputum positive for tubercle ba- 
cilli. Four months after admission, complaints of pain in the abdomen. Roentgen exam- 
ination of the colon: typical changes in the ascending portion; positive STIERLIN symp- 
tom. Light baths (25). Increase in weight, 3 kg. Sedimentation rate at the end of treat- 
ments, 42 mm./h. Second roentgen examination, a year later: condition in the intestine 
almost normal, only the contours of the cecum and the ascending colon slightly irregular. 
At the third examination, 6 years after, slight granular hypertrophy of the ascending 
colon. No changes in motility. Defecation normal. No dyspepsia. 


Case 4. Woman, 16 years old, admitted to the tuberculous ward of the Frederiks- 
berg Hospital with fresh exudative changes in the right lung. Sedimentation rate, 9 mm./h. 
Roentgen examination of the colon, 5 months after admission: filling defects in the cecum 
and the ascending colon. Positive hypermotility. Light baths (50), resulting in increase 
of weight, 8.5 kg. No dyspepsia. Second roentgen examination of the colon, 2 years later: 
no signs of tuberculous changes. Third examination, 4 years later: the intestine normal. 
No dyspepsia. 


Case 5. Woman, 18 years old, admitted to tuberculous ward of the Fiederiks- 
berg Hospital with eatensive tuberculosis, of exudative character, in the left lung. Inde- 
finite pains in the abdomen: therefore roentgen examination of the colon, which showed 
general hypermotility, and filling defects in the ascending portion. Light baths (26): 
increase in weight. 3.5 kg. Fall in sedimentation rate, to 16 mm./h. No dyspepsia. Second 
roentgen examination, at the end of light bath treatments: intestinal affection cured. 


Follow-up, 7 years later (no roentgen examination): No dyspepsia; defecation normal. 


Case 6. Woman, 23 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with extensive, proliferative processes in both lungs, with cavern in 
side. In the course of a year increasing dyspepsia, and diarrhea alternating with obstipa- 
tion. Roentgen examination of the colon showed general hypermotility, filling defects and 
ileostasis lasting 32 hours. Light baths (61); increase in weight. 6.4 kg. Second roentgen 
examination, 7 months later: conditions normal, the ileum empty 9 hours after meal. 
Control examination 5 years later: conditions in intestine normal; no dyspepsia. 


Case 7. Woman, 31 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with extensive exudative processes in the left lung. Stools thin. A month 
after admission suddenly copious bleeding from rectum, First roentgen examination 
of colon: filling defects corresponding to the cecum, and ileostasis. Light baths (40). 
Sedimentation rate constantly low (5 mm./h.). Follow-up 12 years later (no roentgen 
examination): Feces stated to be rather hard; otherwise no dyspeptic symptoms. 


Case 8. Woman, 40 years old, admitted to tuberculous ward of the Frederiks- 
berg hospital with extensive exudative, proliferative processes in both lungs, + cavern. 


— 
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Sedimentation rate, 50 mm./h, Diarrhea. Roentgen examination of the colon: ,eneral 
hypermotility, filling defects about the ileocecal junction. Light baths (26); increase in 
weight, 1.6 kg. Again admitted 5 years later, for dyspepsia and strong diarrheas. Varying 
filling defects and local hypermotility i in the cecum and ascending colon. Triboulet reac- 
tion +++. Five years later, third roentgen examination of the colon: the cecum and 
ascending colon narrow, with local hypermotility. Six months later the patient died. 
Necropsy showed tuberculous ulcers in the large intestine. 


Case 9. Man, 20 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with exudative, proliferative processes in the left lung, nausea and vomitings. 
Had been in the Oeresunds Hospital, Copenhagen, 4 years previously, also for tuberculo- 
losis. Sedimentation rate, 32 mm./h. Roentgen examination of the colon showed filling 
defects in the cecum and ascending colon. Light baths (40); increase in weight, 3.5 kg. 
Follow-up 3 years later (no roentgen examination): Well-being; no signs of colitis. 


Case 10. Woman, 28 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with exudative processes and caverns in both lungs. Diarrhea and cardialgia. 
Roentgen examination of the colon: filling defects and ileostasis. Light baths (60); increase 
in weight. 4.5 kg. No dyspepsia. Second roentgen examination, 5 months later: improve- 
ment. Third roentgen examination, 4 years later: still filling defects in the cecum and as- 
cending colon, and ileostasis. Follow-up, 3 years later (no roentgen examination): No 
dyspepsia; no signs of intestinal tuberculosis. 


‘ase 11. Girl, 5 years old, admitted to tuberculous ward of the Fredeciks- 
berg “Hospital with exudative, proliferative processes and cavern formation in left lung. 
Cardialgia, nausea, periodic diarrhea, and positive Triboulet reaction. Roentgen examina- 
tion of the colon: filling defects in the cecum and ascending colon, hypermotility and ileo- 
stasis. Light baths (40); dyspepsia less pronounced. Roentgen examination of the colon 
5 months later: no filling defects, but slight ileostasis and thickenings corresponding to 
the ileocecal valve. Control-examination 4 years later: still slight ileostasis, but conditions 
otherwise normal. 


Case 12. Woman, 37 years old, admitted to tuberculous ward of the Frede- 
riksberg Hospital with exudative, proliferative phthisis of both lungs. Three years prior 
to admission, pleuritis. Sedimentation rate, 80 mm./h. Triboulet, negative. Patient sent 
to roentgen examination on account of poor general condition. Filling defects correspond- 
ing to the cecum and ascending colon, + ileostasis, found. Light baths (45). Sedimenta- 
tion rate falls to 20 mm./h. Increase in weight, 9 kg. Roentgen examination of the colon 
5 months later: conditions normal. Follow-up, 5 years later; some obstipation; otherwise 
nothing abnormal. 


Case 13. Woman, 32 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with bilateral exudative, cavernous phthisis. Cardialgia, diarrhea and 
Triboulet reaction +++; therefore roentgen examination of the colon, which showed 
filling defect in the ascending portion and hypermotility. Light baths (60); increase in 
weight, 7.3 kg. Fall in sedimentation rate from 85 to 17 mm./h. Roentgen examination 
of colon 6 months later: conditions normal; Triboulet reaction negative. Follow-up, 3 years 
later: Well-being; no dyspepsia. 


Case 14. Man, 40 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with extensive exudative, proliferative processes in the lungs. Sedimentation 
rate, 58 mm./h. On account of poor general condition roentgen examination of the colon: 
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general hypermotility; typical tuberculous changes in the cecum and the caudal loops of 
the ileum. Light baths (68); increase in weight, 16 kg. Roentgen examination of the colon 
10 months later: conditions normal. Control-examination 4 years later: slight ileostasis 
9 hours after meal, and contour of the ileum slightly irregular; the cecum normal. Follow- 
up 3 years later (no roentgen examination): Triboulet negative. No dyspepsia. 


Case 145. Woman, 26 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with exudative, proliferative tuberculosis of both lungs. Some obstipation. 
Sedimentation rate, 16 mm./h. Roentgen examination of the colon: filling defects in caudal 
part of the ileum, in the cecum and the ascending colon, + hypermotility. Light baths 
(51); increase in weight, 2 kg. Second roentgen examination, 5 months later: the ileum 
normal, but still filling defects in the cecum and the ascending colon. Third roentgen 
examination, 22 years later: conditions in intestine normal. Fourth examination; 7 years 
later: considerable ileostasis for more than 28 hours after meal; contours of the cecum and 
the ascending colon rather irregular. The patient died a year afterwards. 


Case 16. Boy, 16 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with exudative, proliferative tuberculosis of both lungs. Six years previously 
slight pulmonary tuberculosis. Sedimentation rate now 36 mm./h. Triboulet negative. 
On account of cardialgia roentgen examination of the colon: filling defects in the cecum 
and in the ascending and transverse colon. Light baths (72). Second roentgen examination 
of the colon, 6 months later: conditions normal. Third examination, 4 years later: again 
signs of filling defects in the cecum and the ascending colon, + hypermotility. Again 
light baths; the sedimentation rate falls to 4 mm./h. Follow-up 3 years later: Well-being; 
no dyspepsia. 


Case 17. Woman, 23 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with exudative, proliferative tuberculosis of both lungs, Sedimentation 
rate, 30 mm./h. Triboulet + +. On account of diarrhea roentgen examination of the colon: 
filling defects in the cecum and ascending colon; hypermotility; ileostasis. Light baths 
(47); increase in weight, 7 kg. Fall in sedimentation rate to 20 mm./h. Two years later, 
second roentgen examination of the colon: considerable improvement. Third examina- 
tion 3, years later: normal passage; semilunar defects in the barium shadow corresponding 
to the ileocecal valve, owing to cicatricial changes. No dyspepsia. 


Case 18. Woman, 25 years old, admitted to tuberculous ward of the Fredeciks- 
berg Hospital with exudative, proliferative processes in both lungs. Sedimentation rate, 
25 mm./h. No dyspepsia. On account of poor general condition roentgen examination of 
the colon: filling detects and ileostasis. Light baths (43); increase in weight, 4 kg. Second 
roentgen examination, 14 months later: considerable improvement. Third examination, 
2 years later: nothing abnormal in the cecum or the ascending colon, but distended ileal 
loops, and considerable ileostasis 9 hours after meal. Signs of cicatricial changes. No 
measures taken, however. Follow-up 7 years later (no roentgen examination): defecation 
normal, no abdominal pains; no clinical signs of: stenosis of the small intestine. 


Case 19. Man, 21 years old, admitted to tuberculous ward ot the Frederiksberg 
Hospital with extensive exudative, proliferative processes in both lungs. On account of 
abdominal pains and loss of weight roentgen examination of the colon: distinct filling 
defects corresponding to the cecum. Triboulet negative. Light baths (87); increase in weight, 
7 kg. Fall in sedimentation rate to 10 mm./h. Follow-up 11 years later (no roentgen exa- 
mination): Well-béing; no signs of colitis. 
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Case 20. Woman, 26 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with exudative processes and caverns in both lungs. Sedimentation rate, 
50 mm./h. No sure dyspeptic symptoms. On account of her poor general condition roentgen 
examination of the colon: filling defects in the cecum, ascending colon and ileum; hyper- 
motility and ileostasis. Light baths (200). Well-being. Roentgen examination of the colon 
4 years later: semilunar rarefactions about the ileocecal valve, owing to cicatricial changes. 
Otherwise, conditions normal. Sedimentation rate, 30 mm./h. Triboulet negative. 


Case 21. Man, 22 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with exudative, proliferative processes in both lungs. After stay in sanatorium 
and discharge admitted a second time. No dyspeptic symptoms. Roentgen examination of 
the colon: filling defects corresponding to the cecum and the ascending colon. Second 
roentgen examination, 5 months later: conditions in intestine normal. No dyspeptic 
symptoms. Follow-up 11 years later (no roentgen examination): complete well-being. 

Case 22. Man, 24 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with exudative, proliferative processes in the left lung. Sedimentation rate, 
101 mm./h. Triboulet ++. On account of pains in the abdomen and diarrhea roentgen 
examination of the colon: filling defects in the cecum and ascending colon, and ileostasis. 
Discharged to sanatorium. Roentgen examination of the colon 18 months later: cicatricial 
changes about the ileocecal valve, ileostasis and hypermotility. Sedimentation rate, 
32 mm./h. Third roentgen examination of the colon, 2 years later: no filling defects or 
ileostasis. Fourth examination, 5 years later: signs of cicatricial changes corresponding to 
the ileocecal valve; ileostasis 9 hours after meal. Two months later, the patient died sud- 
denly, with hemoptysis. Necropsy showed healed tuberculous processes in the ileocecal 
region, with cicatrices. 


Case 23. Man, 55 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with exudative, proliferative processes in both lungs. Sedimentation rate, 
35 mm./h. Seven months after admission, roentgen examination of the colon, on account 
of diarrhea and abdominal pains: filling defects in the cecum and the ascending colon, 
ileostasis and hypermotility. Light baths (85); increase in weight, 9 kg. Sedimentation 
rate unchanged. Roentgen examination of the colon 8 months later: filling defects less 
pronounced; no ileostasis. Follow-up 8 years later (no roentgen examination): defecation 
normal; no pain or dyspepsia. 


Case 24. Man, 24 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with exudative tuberculous processes in both lungs. No dyspepsia. Discharged, 
and returned 5 years later with extensive exudative, proliferative processes in both sides. 
On account of cardialgia and obstipation roentgen examination of the colon: filling defects 
in the cecum and the ascending colon. Sedimentation rate, 75 mm./h. Positive Triboulet 
reaction. Light baths (64); increase in weight, 9 kg. Roentgen examination of the colon 
1 year later: improvement. Third roentgen examination, after another year: signs of slight 
cicatricial changes in the caudal loops of the ileum. 


Case 25. Woman, 25 years old, admitted to tuberculous ward of the Frede- 
riksberg Hospital with exudative, proliferative processes in the right lung. Discharged, 
but admitted again 3 years after with largely extended processes in both lungs. On account 
of cardialgia and diarrhea roentgen examination of the colon, showing filling defects in 
the cecum, ileostasis and hypermotility. Positive Triboulet reaction. Sedimentation rate, 
31 mm./h. Light baths (52); increase in weight, 2 kg. Tuberculous laryngitis. Second roent- 
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First examination. After 3 years. After 5 years. 
Fig. 2. 


gen examination roentgen examination of the colon, 2 years later: no filling defects, no 
ileostasis, no hypermotility. Sedimentation rate, 24 mm./h. Third examination, 5 years 
after the first: cicatricial changes about the ileocecal valve. (Fig. 2). 


Case 26. Man, 48 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with tuberculosis, largely proliferative, of both lungs. Sedimentation rate, 
5 mm./h. Positive Triboulet reaction. Diarrhea. Roentgen examination of the colon; 1 year 
after admission: filling defects in the ileum and the cecum. Light baths (53). The diarrhea 
persists. Second roentgen examination, a year later: no filling defects, but ileostasis 9 
hours after meal. After-examination 3 years later: occasional diarrheas and frequent 
spells of pain in the lower part of the abdomen. Roentgen examination of the colon: the 
cecum and ascending colon normal; a part of the caudal loops of the ileum constantly 
narrowed (perhaps a rest of tuberculosis). Clinical examination 11 years later: no dys- 
pepsia or pains. 


Case 27. Man, 21 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with partly exudative, partly proliferative processes in the lung. Seven months 
after admission nausea, vomitings and Triboulet +++, wherefore roentgen examination 
of the colon: filling defects in the cecum, the ascending colon and the ileum; hypermotility. 
Light baths (44). The pains increase and the diarrhea persists. Roentgen treatment by 
BACHMEISTER’s method tried: 2 séances; 2 fields over the abdomen; distance, 40 cm.; 
filter, 5 mm. Al.; size of fields, 10x15 em.; dose, 100 r. The treatment given 3 times, 
with intervals of 10 days between. Distinct improvement; the diarrheas cease. Patient 
sent to sanatorium. Again admitted 4 years later, with extension of the processes in both 
lungs and cavern formation. Third roentgen examination of the colon: tilling defects 
about the ileocecal junction; hypermotility. The stools persistently thin. Triboulet + + +. 
Sedimentation rate, 20 mm./h. Temperature a little high. Discharge. 


Case 28. Woman, 24 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with exudative processes in both lungs, degeneration and left-side pleuritis. 
Sedimentation rate, 74 mm./h. Positive Triboulet reaction. No dyspepsia. Daily, spontan- 
eous defecation. Roentgen examination of the colon: typical filling defects in the cecum 
and ileostasis. Light baths (36). Sent to sanatorium. Roentgen examination a year later: 
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only semilunar rarefactions about the ileocecal valve and slight ileostasis. No dyspepsia. 
Control-examination 3 years later: again characteristic filling defects in the cecum, the 
ascending colon and the caudal loops of the ileum. Pain, diarrhea and increased tempera- 
ture. Triboulet ++. Two years years after, the patient died. The necropsy showed exten- 
sive tuberculous ulcerations in the small and the large intestine. 


Case 29. Woman, 24 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with extensive exudative and proliferative processes in the lungs, with 
degeneration and pleuritis. No dyspepsia. Sedimentation rate, 45 mm./h. Positive Triboulet 
reaction. Roentgen examination of the colon, 3 months after admission: typical filling 
defects in the cecum and the ascending colon; ileostasis 9 hours after meal. Light baths 
(34); increase in weight, 8 kg. Fall in sedimentation rate to 6 mm./h. Second roentgen 
examination 4 months later; no filling defects, but hypermotility. Follow-up, 5 years 
later: rigidity about the iliocecal valve and slight ileostasis 9 hours after meal. No 
dyspepsia. 


Case 30. Man, 34 years old, admitted to tuberculous ward of the Frederiksberg 
Hospital with extensive exudative processes and degeneration in both lungs. Sent to sana- 
torium. Again admitted 4 years later, with further extension of the processes in both lungs. 
Sedimentation rate, 57 mm./h. Diarrheas. Hypermotility. Roentgen examination of the 
colon: Mucosal relief corresponding to the cecum and the ascending colon irregular. Two 
weeks after this examination laparotomy with removal of appendix. Microscopy: non- 
tuberculous changes in the tissue. Follow-up, 4 years later: poor filling of the cecum 
owing to cicatricial changes. Ileostasis. Subjective well-being. 


Case 31. Woman, 24 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with exudative, proliferative processes in both lungs. On account of cardial- 
gia roentgen examination of the colon: hypermotility, filling defects in the cecum. Sedi- 
mentation rate, 27 mm./h. Control-examination of the colon 4 years later: conditions nor- 
mal, no ileostasis. Defecation rather sluggish; no pain. 


Case 32. Woman, 18 years old, admitted to tuberculous ward of the Frederiks- 
berg Hospital with exudative, proliferative processes and degeneration in both lungs. 
Sedimentation rate, 40 mm./h. No complaints of dyspepsia, but owing to patient’s lack 
of appetite roentgen examination of the colon: hypermotility and ileostasis; signs of tuber- 
culous changes in the caudal loops of the ileum and in the cecum. Light baths (43); increase 
in weight, 7.5 kg. Second roentgen examination of the colon, 6 months after the first: 
conditions normal; only slight ileostasis. Follow-up, 4 years later: still some ileostasis, 
and signs of rigidity about the cecum. 


SUMMARY 


The author has examined 32 patients with bacillary pulmonary phthisis in regard to 
secondary intestinal tuberculosis, particularly with reference to the prognosis; all the 
examined having lived so long that the observation time was sufficiently long, — from 
2 to 12 years. Only in 3 cases did the roentgen examination after that length of time 
show perfectly normal conditions. In 8 cases there were cicatricial changes about the 
ileocecal valve, in 2 cases granular hypertrophy; in 11 cases conditions prevented the 
undertaking of roentger examination for control in connexion with the follow-up. 


— 
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ZUSAMMENFASSUNG 


Verf. hat 32 Kranke mit bazillirer Lungenphthise inbezug auf sekundire Darm- 
tuberkulose untersucht, besonders im Hinblick auf die Prognose, und zwar hatten alle 
Untersuchten so lange gelebt, dass die Beobachtungszeit geniigend lang war — zwischen 
2 und 12 Jahren. Nur in 3 Fallen ergab die Réntgenuntersuchung nach dieser Zeitspanne 
einen vollstindig normalen Befund. In 8 Fillen lagen narbige Verainderungen in der 
Gegend der lieozékalklappe vor, in 2 Fallen granulire Hypertrophie. In 11 Fallen mach- 
ten die Umstiinde eine Vornahme einer Réntgenkontrolluntersuchung bei der Verfolgung 
des Kranken unméglich. 


RESUME 


L’auteur a examiné 32 malades atteints de phtisie pulmonaire pour se rendre compte 
de l’existence possible d’une tuberculose intestinale secondaire, et surtout pour éclairer 
le pronostic; tous les sujets revus ont vécu assez longtemps pour permettre une observa- 
tion de durée suffisante — de 2 4 12 ans. Dans 3 cas seulement, aprés ce laps de temps, 
l’examen aux Rayons Roentgen montra un intestin parfaitement normal. Dans 8 cas il 
y avait des altérations cicatricielles autour de la valvule de Bauhin, dans deux une 
hypertrophie granuleuse; dans 11 cas, l’état de santé empécha d’entreprendre un examen 
radiologique de controle, en connexion avec la surveillance post-clinique. 
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ROENTGEN TREATMENT OF MALIGNANT TUMORS 
THE NASOPHARYNX'’ 
by 


Jens Nielsen 


Despite their rarity, the malignant tumors of the nasopharyngeal 
cavity are of marked interest, radiotherapeutically. In the great majority 
of cases they have been found to be tumors of immature histologic struc- 
ture, capable of rapid proliferation and with a tendency to e: arly meta- 
stasising; but also markedly radiosensitive. Though many attempts have 
been made to deal with them operatively, no reports exist of cures by 
surgical procedures; whereas radiotherapy in the last ten years or so can 
show some lastingly symptom-free cases. There therefore seems to be 
justification for considering the surgical treatment of these neoplasms 
as obsolete and characterising them as an exclusively radiotherapeutic 
domain. 

From this it follows that the radiotherapeutist should be thoroughly 
familiar with the biology and clinical features of these tumors and is 
under an obligation to deepen our knowledge about them, at the same 
time as the radiation treatment is worked out to its utmost potential: 
ties for service. Considered from this point of view, the present communi- 
cation of a not inconsiderable number of cases treated exclusively by 
radiation therapy and personally observed may perhaps not be without 
interest. 


Author’s Material 


The present study is based on 77 cases of malignant nasopharyngeal 
tumors observed at the Radium Center in Cope snhagen i in the years 1931 
—1941. All the cases referred to us and diagnosticated during that pe- 
riod are included. None were refused or have been eliminated. For 75 
of them there is histologic verification of the cancer diagnosis; the 2 
in which no microscopic examination was made were clinically beyond 


1 Submitted for publication Aug. 24, 1944. 
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doubt, and both patients died of progressive tumor. In all the cases, the 
treatment was exclusively radiologic, by fractioned irradiation with roent- 
gen. 

How rare these neoplasms are, is shown by the fact that the 77 ca- 
ses constituted less than 1 per cent (0.75 per cent) of the total number 
of 10,721 cases of malignant affections of all sites treated during the pe- 
riod in question. 

Sex- and Age Incidence. — About three-fifths (46) of the patients 
were men, only two-fifths (31) women. As regards the results of the treat- 


25+ 


Y 


YYW 


O-9 10-19 20-29 2-39 W-49 S0-5Y 80-69 0-7 


Fig. 1. — Distribution by Age and Sex of 77 Cases of malignant nasopharyngeal Tumor. 
— Hatched columns; women: blank columns: men. 


ment, there was no surely demonstrable difference between the sexes. 
The age incidence will appear from Fig. 1. All age classes are represen- 
ted, from puberty upwards. The youngest patient was 16 years old, 
the oldest 76. The mean of age can be counted to fully 50 years (52.4). 
It is worth noting that the younger age classes are not exempt from 
these tumors, but account for no small proportion of the cases. Seven 
patients (9 per cent) were under 30, 16 (21 per cent) under 40, 3 under 
20 years of age. 

Nor yet for the roentgenologic prognosis does the question of age 
appear to play any noticeable rdle. 


Symptomatology 
Clinically, the nasopharyngeal tumors present several characteristic 


features, which it is worth knowing, not least for the sake of the early 
diagnosis. The primary tumor in the nasopharyngeal cavity is in many 
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cases not very voluminous or exophytic. It may even to all appearances 

be very small; but the tumors have a marked tendency to early pene- 
tration in depth, and to invade the surrounding structures and extend 
through the lymph channels. The direct symptoms from the nose and 
pharynx are therefore often entirely overshadowed by syndromes from 
the cranial nerves, the eyes, the ears or the lymph nodes in the neck, 
which dominate the clinical picture; and the latter may become very 
polymorphous, bizarre and misleading. 

A particular characteristic is the tendency of the tumors to invasion 
through the base of the skull, leading to symptoms from, the cranial nerves. 
This invasion usually takes place through the jester foramen, but there 
are also examples of its having taken place by direct penetration of 
Blumenbach’s clivus or the body of the sphenoid bone. Often more or 
less extensive osseous destructions are caused in the floor of the middle 
cranial fossa and of the apex of the pyramid, which can be demonstrated 
by roentgen examination, best in half-axial views of the base of the skull, 
on LysHOLm’s cranial table. Such roentgenologically demonstrable os- 
seous destructions existed in 26 (34 per cent) of our cases. 

When the tumour once has penetrated through the base of the skull, 
it spreads, especially in the middle cranial fossa, and may there by pres- 
sure or invasion give rise to symptoms from a number of cranial nerves 
in the most different combinations. The sixth cranial nerve, which, 
owing to its long intracranial course, is particularly vulnerable, is usu- 
ally the first to become involved. In 4 of our cases, diplopia owing to 
unilateral paralysis of the abducent nerve was the symptom which cau- 
sed the patient to seek medical advice. Almost as frequent were, in our 
material, lesions of the sensitive trigeminus branches (neuralgia, paresthe- 
sia, hyperalgesia); in some cases perhaps extracranial, but in most of 
them due to lateral extension of the tumor around the gasserian gang- 
lion. In 8 cases the patient stated that trigeminus pain had been the first 
symptom, and in 11 it had been the symptom which caused the patient 
to consult a physician. By extension more anteriorly, the trochlear, 
oculomotor and optic nerves become involved; by extension posteriorly, 
the acoustic seldom, the facial nerve more often. If the invasion of the 
neoplastic tissue continues farther backwards, also the posterior cranial 
nerves in the jugular foramen may become involved, leading to paraly- 
sis of the palate and fauces. Besides, these nerves may also, like trige- 
minus IT and III, become involved extracranially, either by direct ex- 
tension of the tumor or through metastases in lymph nodes in the vi- 
cinity of the jugular foramen. 

In 25 of 64 patients of the present material (40 per cent), GoDTFRED- 
sEN found neurologic symptoms during the course of the disease; most 
often paralysis of the abducent nerve (17 cases) and irritation of the 
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a. b. c. 


Fig. 2. — Development of neuro-ocular symptoms in a man, aged 66 years, with lympho- 
epitelioma of the nasopharynx and bilateral metastases to the lymph nodes in the neck. 
— a: when referred to the Radium Center: Horner’s syndrome in right eye, due to lymph 
node compression of the n. sympathicus. — b: 18 months after irradiation with roentgen: 
paralysis of right abducent nerve, as expression for recurrence with invasion of the tu- 
mor tissue through the right side of the base of the skull. — c: 6 months later; in spite 
of renewed irradiation, the intracranial tumor growth has progressed; there is now pto- 
sis in the right side and complete external and internal ophthalmoplegia. 


trigeminus (16 cases). The optic nerve was injured in 4 cases, the oculo- 
motor in 8, the trochlear in 6, the facial in 7, the glossopharyngeal and 
vagus nerves in 9, the accessory in 2 and the hypoglossal in 2. Bilateral 
lesion of the same cranial nerve was found in 28 cases. Most of the 
patients with neurologic symptoms had multiple nerve lesions; in all, 
101 nerve lesions were demonstrated in these 25 patients. 

In one of our cases, marked permanent diabetes insipidus developed, 
no doubt due to tumor lesion of the posterior lobe of the hypophysis. 

Signs of increased intracranial pressure (choked disk) do not, asa 
rule, develop until in a late stage of the disease: probably because the 
tumor growth for a long time does not advance beyond the outer side 
of the dura mater. 

Direct invasion of the orbit, with resulting exophthalmus, may occur 
either from the middle cranial fossa through the superior orbital fissure, 
or — when the tumor tissue has penetrated through the sphenopala- 
tine fossa — through the inferior orbital fissure. Horner's syndrome is, 
as a rule, produced by pressure of lymph node metastases on the sympa- 
thetic in the neck. It- was present in 8 of our patients. 

The middle ear as a rule becomes involved through occlusion or com- 
pression of the pharyngeal ostium of the eustachian tube. The usual 
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Fig. 3. — Voluminous unilateral lymph node metastases in the neck, from a small naso- 

pharyngeal tumor (lymphepithelioma), which had not produced any symptoms, in a 

young woman, aged 17 years. — After irradiation with roentgen they disappeared 
completely. 


symptoms of occlusion of the tube are the resulting reduced hearing on 
one ear or both, and a feeling of fullness in the ear or tinnitus. In 4 cases 
suppurating otitis media developed; in one of these there was also pa- 
ralysis of the facial nerve, owing to destruction, by the tumor, of the 
facial nerve in the facial canal. The tumor tissue had in this case invaded 
the middle ear through the eustachian tube, and had extended its growth 
out through the perforation in the tympanon, so that biopsy could be 
done from tissue in the bottom of the external auditory meatus. Symp- 
toms from the ear were in 12 cases the patients’ first complaint and in 
not less than 21 cases what first made them go to the doctor. 

Lymph node metastases in the neck frequently occur early in the dis- 
ease and may reach a considerable size without the primary tumor in 
the nasopharynx manifesting itself (Fig. 3). In our material we find 
that swelling of one or several lymph nodes in the neck was in most 
cases the first sign noticed by the patient himself, and by which he might 
know that something was wrong — though it did not in all cases lead 
him to consult a physician. Such a swelling in the neck was in 30 of our 
77 cases (40 per cent) the first symptom noticed by the patient. In most 
cases it did not cause any pain, and only 21 of the 30 went to doctor on 
its account, and then as a rule because it grew larger. The other 9 did 
not seek mediéal advice until later, when one or several other symptoms 
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had appeared, such as headache, impaired hearing, diplopia, nasal ob- 
struction with secretion and epistaxis, and the like. 
The lymph node swelling most often found in a patient suffering from 


nasopharyngeal tumor, — and which should suggest examination of the 
nasopharyngeal cavity; if necessary with biopsy, unless it is preferred 
to take the tissue sample from the node itself, — is situated posterior 


and inferior to the mastoid process; in other words in, or just below, the 
retromandibular fossa. In the early stages it is situated deeply and can 
only with difficulty be palpated, as it lies partly or wholly under the sterno- 
cleidomastoid muscle. It may in rather short time attain a considerable 
size. Curiously enough, several patients state that the size of these nodes 
may change somewhat. The lymph node tumescence is, as a rule, not of 
as firm consistence as the carcinoma metastases from cancer of the hypo- 
pharynx, but more elastic. The surface is comparatively smooth and even; 
periadenitic phenomena, if any, are little pronounced, so that even large 
lymph nodes are not fixed but mobile; there are no phenomena of soften- 
ing; the skin over them is natural-looking and displaceable, and as a 
rule the nodes are not tender to the touch. The lymph node involvement 
associated with tumors of the nasopharynx is not infrequently bilateral, 
and in several cases a greater or lesser number of the deep-lying superior 
cervical Ligne nodes, either in one side or in both, are involved; some- 
times even the supraclavicular nodes. 

The frequency of lymph node metastases from tumors of the naso- 
pharynx is well illustrated by the fact that in 67 of our 77 cases (87 per 
cent) such metastases either were present when the patient was refer- 
red to us or developed sooner or later afterwards; while only in 10 no 
swollen lymph nodes could at any time be demonstrated with certainty. 

As said, the direct symptoms from the nasopharynx are often over- 
shadowed by those mentioned above, but of course they occur to a not 
inconsiderable extent. They consist in nasal obstruction, difficult respi- 
ration through the nose, nasal speech, secretion from the nose and epi- 
staxis; more Tarely difficulty of deglutition. In our material, these symp- 
toms were in 26 cases the first signs of the disease, in 20 what led the 
patient to consult a physician. In these cases, the tumors have evident- 
ly been more or less voluminous, exophytic, filling a considerable part 
of the nasopharynx. 

In some cases, ankylosis of the jaw may occur as the result of inva- 
sion into the pterygoid muscle; sometimes even as an early symptom, 
which misleads the diagnosis by suggesting trouble from the wisdom- 
tooth and makes mirror examination of the nasopharynx difficult. 

During the further course of the disease, the lymph node metastases 
a the intracranial brain symptoms usually dominate the picture. In 

25 cases, development of distant metastases was demonstrated with cer- 
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tainty either roentgenologically or at necropsy (necropsy reports exist in 
regard to 15 cases, in all). In 9 of these cases, the primary tumor in the 
nasopharynx had as a result of the irradiation treatment disappeared 
entirely by the time when the distant metastases manifested themselves. 
In 12 cases there were metastases to bones; in 8 of them at least to lum- 
bar vertebrae. Besides, metastases were demonstrated in the mediasti- 
num and lungs (8 cases), the liver (3 cases) and the abdominal glands 
(7 cases). 

The variability, both in the initial stages and in the later course, 
was considerable. The patients whom the irradiation therapy failed to 
relieve of their symptoms died after greatly varying periods, in most cases 
owing to intracranial progression of the tumor, most often in cachexia, 
and in half of the cases with distant metastases. The average survival 
time for the 51 patients who have died up to the present was about 
18 months counting from the day they were referred to us, a little over 
2 years counting from the appearance of the first symptom. The length 
of their survival was undoubtedly in a great measure due to the roent- 
genologic treatment received. 


Microscopic Anatomy 


It is not yet quite clear how the malignant tumors of the nasopha- 
rynx should be classified histologically. Radiotherapeutic observations 
seem to indicate that most of them must be considered as immature 
neoplastic growths exhibiting marked radiosensitivity, but it has proved 
difficult to determine their histogenesis and rubricate them according 
to it. 

Careful revision of our material, by Dr. Friptsor Bane, histopatho- 
logist to the Radium Center, has led to the following classification: 
22 (30 per cent) were lymphoepitheliomas, 13 reticulosarcomas (of which 
2 plasmocytomas), 7 lymphosarcomas, 12 basal-cell carcinomas, 20 squa- 
mocellular carcinomas (of which 9 were parakeratosic) and only 1 a 
cylindrocellular carcinoma. Of 2 cases there was, as said, no microscopic 
examination. 

If we consider the lymphoepitheliomas as reticulosarcomas, it will be 
seen that 35 (47 per cent) of our cases were of the latter type and that 
42 (56 per cent) have been radiosensitive sarcomas, while of 33 carci- 
nomas (44 per cent) only 21 (27 per cent) were differentiated forms. 
If we class the basal-cell carcinomas, which in our material have exhibi- 
ted the same marked radiosensitivity as the sarcomatous tumors, with 
the group of immature, radiosensitive tumors, the latter comprises nearly 
three-fourths (72 per cent) of the whole material. 
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Diagnosis 


The variegated clinical picture presents many difficulties for the diag- 
nosis. As it will be clear from what has been said above, and as pointed 
out also by ZuPPINGER, among others, different types of syndromes in 
nasopharyngeal tumors may be distinguished: respiratory (pharyngeal), 
auricular and metastatic (in which the clinical picture is dominated by 
symptoms respectively from the pharynx, the ear and from lymph node 
metastases), neurologic (cerebral) and ocular (where symptoms from the 
base of the skull and the eye are dominating); and to these may perhaps 
be added a dental type, where the symptoms seem to point to the wis- 
dom-tooth (ankylosis of the jaw). 

Demonstration of the primary tumor in the nasopharynx and biopsy 
from there, are determining for the diagnosis. The radiotherapeutist must 
master both the indirect nasopharyngoscopy by means of mirror exa- 
mination of the nasopharyngeal cavity and the direct endoscopic exa- 
mination by introduction of some type of rhinoscope or other through 
the nasal fossa after anesthetisation of the nasal mucosa; which is of 
particlar value in the case of lockjaw. 

Valuable supplementary information is obtained by roentgen exami- 
nation of the nasopharynx and the base of the skull. Lateral roentgeno- 
logic films taken with a view to visualising the soft tissues as a rule give 
a good expression for the extent of the tumor; only in the rare cases 
where the growth of the latter was entirely submucosal, along one of 
the lateral walls of the nasopharynx, did we gain anything by radio- 
graphing the nasopharynx on pendant head after injection of contrast 
substance through the nose as recommended by ZuppincER. The roent- 
gen examination of the base of the skull in half-axial projection is, as 
already said, an indispensable help to disclose bone destruction. Since 
eye- and cranial symptoms are so frequent in nasopharyngeal tumors, 
special ophthalmologic and neurologic examinations of the patient are 
recommended, such as were made in all our cases. 

Localisation and character of lymphomas in the neck should make 
one think of examining the nasopharynx, but biopsy of lymph nodes 
in the neck should not be refrained from if the diagnosis cannot be estab- 
lished in other ways. The risk of the tumor spreading is probably by 
no means as great as generally supposed, especially if care is taken to 
have the microscopic examination made as soon as possible and to get 
the irradiation treatment instituted at once. In the presence of lympho- 
mas in the neck one should, as a matter of fact, never leave it at the li- 
kely diagnosis of simple inflammatory adenitis and seek the starting 
point of the latter in the teeth, the oral cavity and the tonsils, but should 
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Fig. 4. Fig. 5. 
Fig. 4. — Roentgenogram of a large tumor in the nasopharynx, which fills the latter 


completely and displaces the soft palate downwards and forwards. Mirror exam- 
ination could not be made, owing to ankylosis of the jaw. 

Fig. 5. — Roentgenogram, in half-axial projection, of the base of the skull of a woman, 

aged 36 years. with lymphepithelioma of the nasopharynx, bone destruction in 
the left side, corresponding to the surroundings of the aqulee foramen, with 
erosion of the apex of the petrous bone, the left side of the basioccipital bone 
and the posterior part of the body of the sphenoidal bone. (Case history no. 6) 


always think of the possibility of a serious affection such as tuberculo- 
sis, leukemia, lymphogranulomatosis, lympho- or reticulosarcoma and, 
not least, metastasis from some not symptom-giving tumor in the upper 
air- and alimentary passages, —- in the first place the nasopharynx. Here, 
the biopsy will settle the question. Aspiration biopsy by the ordinary 
method often fails in these cases, however. But not least in lymphomas 
of the neck we have for several years with good advantage used the biop- 
sy trephine (described by CHRISTIANSEN in the Acta Radiologica XXI, 
349, 1940), a small, s sharp, motor-driven, rotating, hollow bore, by means 
of which a small column of tissue is drilled out for histologic examination. 
By this simple, rapid and only slightly injuring procedure we have 
nearly always succeeded in obtaining the histologic diagnosis, and we 
consider it as a valuable addition to the diagnostic armamentarium. 
If the first biopsy from the nasopharynx or the lymph nodes in the 
neck is negative or not sure, one should not hesitate from one, or even 
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several, repetitions, if the clinical features of the case point to malig- 
nant tumor in the nasopharynx. 

As it nowadays not infrequently is the case in tumor diagnosis, the 
finer diagnosis of malignant nasopharyngeal tumors thus as a rule 
requires the collaboration of several specialists: the rhinologist, the oph- 
thalmologist, the neurologist, the radiologist and the histologist. Any 
one of these may become the one on whom the possibility and responsi- 
bility for the diagnosis first comes to rest; therefore both the diagnosis 
and the clinical picture of the nasopharyngeal tumors is of interest to 
all of them — as well as to the practising physician, who most often will 
be the one to whom the patient first comes with his complaint. 


Table I 


The first Symptom, and the Symptom which led the Patient to consult a Physician, in 
77 Cases of nasopharyngeal Tumor. 

Symptoms which 

First symptom led the patient to 

consult a physician 


Lymph node tumor in the neck ...............0.00005 30 21 
Symptoms from nose and pharynx ...................- 26 20 

77 77 


Of great practical interest is the question of the early diagnosis, 
that is to say the first clinical symptom which may lead the patient to 
consult a physician and give the latter the possibility for establishing 
the diagnosis and institute the therapy without valuable time being lost. 
Table I shows the frequency of the different initial symptoms. It is not 
surprising to find that many of our patients had been under medical 
treatment for a considerable time under a wrong diagnosis before the 
true nature of the disease was recognised and an efficacious therapy in- 
stituted. On the average, over eight months elapsed, from the time when 
the patient observed the first symptom until treatment was begun; 
and the physician’s part in this delay was nearly half of that time. 

As it was found earlier by New in regard to a larger material, there 
are also among our cases many in which surgical operations, especially 
tonsillotomy and tonsilectomy, removal of nasal polyps, punctures and 
resections of the maxillary sinus, extractions of teeth and injections of 
alcohol into the trigeminus branches of the gasserian ganglion, had been 
done before they were referred to us; a striking evidence of the difficulty 
of the diagnosis in the early stages. There is little doubt, though, that 


MALIGNANT TUMORS OF THE NASOPHARYNX 143 


also in this respect advances will be made as familiarity with the symp- 
tomatology oi the nasopharyngeal tumors becomes more widespread 
among specialists and practising physicians. 


The roentgenologic Treatment 


In the treatment of our patients, only fractioned irradiation with 
roentgen according to CouTaRD’s method has been used. Only slight 
modifications have been made in the therapy in the course of the years. 
The factors operated with have been 180—200 kv., 4—6 ma., as a rule 
strong filtration (Thoraeus filter), only in some few cases weaker filtra- 
tion (0.5 Cu.); focus-to-skin distance 50—70 cm.; intensity, measured 
in air, 2.5—7.5 r/min. As a rule, two treatments daily were given, one 
in the forenoon, the other in the afternoon. The single dose has varied 
considerably, but has mostly been between 75 and 200 r (measured in 
air at the level of skin). It has depended in a great measure on the size 
of the field and the extent of the lymph node metastases; the patient’s 
general condition and the local reactions having been very largely deter- 
mining for the daily dosage. The greater part of the ray energy has been 
made to bear with frontal ray direction through two lateral fields, which 
at the same time included the lymph node metastases. In most cases, 
this was supplemented with irradiation of the primary nasophary ngeal 
tumor and the base of the skull through two smaller, anterior fields 
comprising the cheeks (the eyes being screened with lead), and with 
the central ray directed towards the opposite side at an angle of 45°, 
so that the two rays crosssed each other in the epipharynx. Through 
these two anterior fields, a not inconsiderable ray dose can be given to 
the nasopharyngeal tumor without charging the lateral fields too heavily. 
Fields over the forehead and the top of the head have been used only 
exceptionally. Occipital fields were tried in the beginning, but were soon 
given up, because the patients became ill with nausea and dizziness 
after irradiation through them. The size of the lateral fields have varied 
from 80 to about 150 cc., while the anterior fields have as a rule been 
under 50 cc. Where the lymph node metastases in the neck were so ex- 
tensive that they included also the lower part of the latter, or perhaps 
the supraclavicular region, it was found of advantage not to make the 
field too large, but rather to irradiate the low metastases through an 
extra field; by this means it will as a rule be possible to avoid too strong 
general reactions. 

It is important to have the upper limit of the lateral field situated 
high enough to ensure thorough irradiation also of the base of the 
skull, which always must be considered as a potential site for propa- 


| 
\- 
y 
O 
n 
) 
1 


144 JENS NIELSEN 


gation of the tumor. Since the lateral fields as a rule include both the 
parotid salivary glands, the irradiation generally causes a usually only 
temporary, but sometimes very disc -omforting diminution of the secre- 
tion of saliva, with dryness of the mucous membranes of the fauces and 
mouth, perversion and loss of taste. This reaction usually begins after 
one or two weeks’ treatment and increases during the rest of the latter. 
The restoration of the parotid function depends on the dosage. With the 
dosage used by us, the dryness had generally become somewhat less 
pronounced a month or so after the end of the treatment, and there- 
after slowly disappeared in the course of six months to a year. In most 
cases there is complete, or almost complete restitution of the salivary 
secretion and recovery of normal taste. 

The total dose and the aggregate time of treatment has varied within 
wide limits. Only in the case of the few tumors where metastases could 
not be clinically demonstrated, could lateral fields be used of a size so 
relatively small that treatment with a sufficient tumor dosis could be 
carried through in fairly short time. The minimum of aggregate treat- 
ment time was 24 days, the maximum 72; the corre sponding minima and 
maxima of total roentgen dosage to all fields 3,300 r and 10,000 r (mea- 
sured in air). 

The cutaneous reaction was in nearly all cases only a dry desquama- 
tion — epidermitis sicca; only in a few instances very slight, spotwise, 
superficial, moist epidermitis in the center of the fields. The limit to the 
tumor dose was not set by the tolerance of the skin, but by the general 
symptoms evoked in the form of anorexia, nausea and fatigue, ‘due to 
the rather large fields and the resulting volume doses, which were ne- 
cessary on account of the great extent of the lymph node metastases. 
Owing to the general condition of the patients, the treatment became, 
on the whole, a little more drawn out than desirable, but it was found 
necessary to go ahead cautiously according to the condition from day 
to day. In the mucosal linings of the nasopharynx and the tumor tissue 
in the latter, the irradiation produced in most cases only small, spotted 
patches, very rarely confluent false membranes. 

It was always tried to carry the treatment through in one continous 
series, without interruptions. In cases of recurrence only a palliative 
effect was, as a rule, obtained by renewed treatment. In 2 cases, lasting 
freedom from symptoms was, however, obtained by repeated treatment, 
respectively for a residual tumor and a recurrence, 2 and 10 months 
after the first treatment. 

The permanent alterations of the skin have been confined to partial 
epilation and slight teleangiectasia formation. In most of the cases there 
have been no pronounced permanent changes of the skin. 
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Result of the Treatment 


The results cbtained will be seen from Table LI. Thirty-seven of the 
cases are from more than five years ago. Eleven of these (29 per cent) 
survived for over five years. Two of these 11 (5 per cent) were not symp- 
tom-free and have since died. One of these (a lymphepithelioma) was 
symptom-free for 3 years, then again developed metastases in the lymph 
nodes of the neck, which regressed after irradiation, and 2 years later 
a recurrence in the base of the skull, and died 8 years after the first treat- 
ment. The other (also a lymphepithelioma) was symptom-free for 2 
years, then again got lymph nude metastases in the neck, later recur- 
rence in the nasal cavity and the base of the skull, and died 7 years after 
the treatment. 


Table II 
Roenigenologic Results in 37 Cases of nasopharyngeal Tumor 1931—1936. 
Alive with recurrence after 5 years ............ccccccsccccccceees 2(5 » ») 
37 


Nine patients (24 per cent) passed the 5-year limit free from symp- 
toms. One of these has since died of recurrence in the base of the skull 
and lymph node metastases 7'/, years after the treatment; the other 
8 are alive and symptom-free respectively 11, 11, 10, 9, 8, 8, 7 and 7 
years after the treatment. Three of them have thus passed the 10- -year 
term. The histories of these 9 cases are briefly as follows 


Case 1. — Man, aged 40 years, referred to the Radium Center June 3rd, 1931. 
— For 18 months increasing deafness on right ear; insufflation without effect; in the last 
3 months increasing nasal stenosis. 

Objectively: Posterior rhinoscopy shows a flat ulceration in the roof of the epipha- 
rynx, extending over on the ostium of the tube and the posterior wall. Biopsy: basal 


cell carcinoma. — No lymph nodes, no roentgenologically demonstrable destructions of 
the base of the skull, no neurologic or ocular symptoms. — Fractioned irradiation I: 


Total dose 3,450 r, (= 4,200 r,)? in 23 (26) days; tumor dose 1,900 r. As a remnant of tu- 
mor persisted, /ractioned irradiation II was given 2 months later: Total dose 4,250 ry 
in 20 (24) days; tumor dose, 2,400 r. At the end of the treatment, the residual tumor 
had disappeared, a month later the patient’s hearing was normal. He has since been 
controlled several times, last time 11 years after the treatment, is still symptom-free 
and attends to his work as civil engineer. 


Case 2. — Man, aged 39 years, referred to the Radium Center June 25th, 1931. 
For over 6 months coryza, in the last two months singing in the right ear, for which in- 


1 r, = roentgen measured in air; r;= roentgen unit measured on the surface of 
the skin, including back-scatter. 


10—450088. Acta Radiologica. Vol. XXVI. 
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sufflation has been given a couple of times. In the last month increasing attacks of pain 
in right cheek and temple, in the last two weeks slight ankylosis of the jaw. Consulted 
a physician two months ago. 

Objectively: speech snuffling, slight ankylosis of the jaw, right side of soft palate 
slightly bulging. Posterior rhinoscopy shows a tumor as large as a pigeon’s egg in the 
right side of the epipharynx. Biopsy: lymphosarcoma. — At right angle of the mandible 
a lymph node conglomerate the size of a date, at left angle a couple of hazelnut-sized 
nodes. No roentgenologically demonstrable destructions of the base of the skull; no neu- 
rologic or ocular symptoms. — Fractioned irradiation: Total dose 3,900 r, (= 4,700 r.) 
in 26 (42) days; tumor dose, 2,200 r. At the end of the treatment, the tumor had regres- 
sed, 6 weeks later also the lymph nodes. The patient has remained symptom-free since 
(11 years) with full capacity for work. 


Case 3.— Man, aged 48 years, referred to the Radium Center Nov. 20th, 1931. 
For several years nasal stenosis and secretion, in the last months also deafness and epi- 
staxis. 

Objectively: Posterior rhinoscopy shows in the right side of the roof of the nasopha- 
rynx a lumpy tumor, larger than a hazelnut, which covers the right choana, involves 
the lateral wall and entirely covers the corner with the tube. Biopsy: lymphepithelioma. 
— No lymph nodes in the neck; no roentgenologically demonstrable destruction of the 
base of the skull; no neurologic or ocular symptoms. Fractioned irradiation: Total dose 
6,000 r, (= 7,200 r,) in 23 (26) days. At the end of the treatment, the tumor had dis- 
appeared completely. The patient has since been controlled many times; he is still alive, 
and there are no signs of recurrence 10 years after the treatment. 


Case 4, — Man, aged 59 years, referred to the Radium Center Jan. 7th, 1933. 
Nine months before, he had consulted an ear-specialist for pain in the left ear, had been 
»sufflated» and had had some »polyps» in the nose removed. Two months ago his hearing 
had diminished, there was nasal stenosis, and he had again had polyps in the nose re- 
moved. 

Objectively: Left half of soft palate bulging. Posterior, rhinoscopy shows a walnut 
sized tumor, arising from the left side and filling the greater part of the epipharynx. 
Biopsy: dictiocytic reticulosarcoma with plasma cells. — No lymph nodes in the neck; 
no roentgenologically demonstrable destructions of the base of the skull; no neurologic 
or ocular symptoms. Fractioned irradiation: Total dose 3,375 rq (= 4,050 r,) in 25 (29) 
days; tumor dose, about 1,800 r. At the end of the treatment, the tumor had regressed; 
the patient has since been symptom-free for 9 years. 


Case 5. — Young man, aged 16 years. referred to the Radium Center Nov. 7th. 
1933. Four months previously, a circumscribed swelling had atisen upwards in the right 
side of his neck. Three weeks before he was referred to us, it had grown to the size of a 
hen’s egg and had been excised. Microscopy: lymphepithelioma. In the last two months 
he had attacks of pain in the right trigemini I and II, and his hearing on the right ear 
had become reduced. 

Objectively: Posterior rhinoscopy shows a large ulcerated tumor in the right side, 
covering the orifice of the tube. — In the retromandibular region and the superior caro- 
tid triangle there is a walnut-sized conglomerate of lymph nodes, and behind this a fresh, 
infiltrated cicatrix from an operation. Roentgen examination of the case of the skull 
shows a walnut-sized destruction in the right side of the latter, involving the pterygoid 
process, the ##guler-and oval foramens and the medial wall of the foramen spinosum. 
The right tympanon is retracted and redly transparent. There is slight hyperalgesia in the 
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region of the right trigemini I and Il. — Fractioned irradiation I: Total dose 8,700 r, 
in the course of 27 (34) days, tumor dose 4,000 r. Regression of primary tumor and no- 
des, but 10 months later a recurrence in the right side of the epipharynx was found, 
wherefore /ractioned irradiation II was given: Total dose 7,500 r, in the course of 27 
(34) days; tumor dose, 3,550 r. In connexion with the treatment, suppurating otitis me- 
dia in the right ear and mastoiditis developed, which were treated by paracentesis and 
resection of the mastoid process. The patient is now, 8 years after the treatment, without 
signs of recurrence and does his full share of work as farmer. 


Case 6. — Woman, aged 38 years, referred to the Radium Center Dec. 23rd. 
1933. A year before she was referred to us, she had, in connexion with a cold, got some 
swollen glands in the left side of the neck; which had since been steadily growing. Nine 
months before she came to us her deglutition became a little difficult, for which she was 
referred to an otolaryngologic service, where a polyp in the larynx was removed. In the 
following time she was given all-over carbon-are light baths and 4 light, anti-inflamma- 
tory irradiations of the lymph nodes, and repeated punctures were done. Not until a 
week before she was referred to us was an excision from the lymph nodes in the neck, 
for biopsy, finally done. The microscopy showed lymphepithelioma. 

Objectively: Posterior rhinoscopy shows upwards in the left lateral wa!l an ulcerated, 
flat tumor, which extends up into the roof and into the left posterior choana. — Up- 
wards in the left side of the neck, under the sternocleidomastoid muscle, there is a lymph 
node conglomerate, fully the size of a hen’s egg. — Roentgen examination of the base 
of the skull shows a soft-tissue shadow in the left half of the epipharynx; the left sphe- 
noidal sinus is blurred and its posterior limits effaced. There is distinct destruction of 
the jugulnr foramen/involving the apex of the petrous portion of the temporal bone. 
Neurologic examination shows paralysis of the left half of the soft palate and the ac- 
cessory nerve in the left side. — Marked Horner’s syndrome in the left eye. — Fractio- 
ned irradiation: Total dose 8,100 r, (= 9,700 r,) in the course of 48 (50) days; tumor dose, 
4,700 r. The primary tumor and the lymph nodes in the neck regress completely. Roent- 
gen examination of the base of the skull shows an almond-sized, sharply circumscribed, 
osseous defect around the jagwler foramen; involving the apex of the pyramid. The pa- 
ralysis of the left half of the soft palate and the left accessory nerve, as well as Horner's 
syndrome in the left eye, persist. After being perfectly well for 6 years, the patient de- 
velops symptoms from the base of the skull, and some time later lymph node metastases 
in the neck. Seven and a half year after the treatment she dies in another hospital, of 
tumor invasion in the case of the skull. 


Case 7.— Woman, aged 34 years, referred to the Radium Center Feb. Ist, 1934. 
For 10 months previously treated as out-patient with all-over light baths and anti- 
inflammatory irradiations for lymph nodes in the left side of the neck. 

Objectively: In the fauces, in the left lateral wall of the mesopharynx, just behind 
the left posterior palatine arch, a tumor-like, not ulcerated swelling, about the size of 
an unshelled almond; which at posterior rhinoscopy is seen to continue all the way up 
into the roof of the nasopharynx. Biopsy: basal cell carcinoma. Upwards in both sides of 
the neck, lymph node conglomerates about the size of a hen’s egg, extending down- 
wards to two fingers’ breadth above the clavicle. No roentgenologically demonstrable 
destruction of the base of the skull; no neurologic or ocular symptoms. — Fractioned 
irradiation I: Total dose 9,360 r, (= 11,200 r,) in 47 (65) days; tumor dose, 5,400 r. At 
the end of the treatment, both the primary tumor and the lymph nodes have disappea- 
red completely. — Three months later, a lymph node, the size of a large hazel-nut, is 
demonstrated in the left supra-clavicular fossa (just below the roentgenologic field). 
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It is treated with fractioned irradiation II: total dose 3,940 r, (= 4,620 r.) in 16 (18) 
days; tumor dose, 4,400 r. A superficial, moist epidermitis develops. The node regresses 
completely. Until now, 8 years after the treatment, there have been no further signs 
of recurrence or metastases. 


Case 8. — Man, aged 50 years, referred to the Radium Center Dec. 15th. 1934. 
For 18 months increasing nasal stenosis and reduced hearing on the left ear. The speech 
somewhat snuffling. 

Objectively: Posterior rhinoscopy shows in the nasopharynx a superficially ulcerated 
tumor filling the latter almost completely and extending beyond the corner of the 
tube on both sides. Biopsy: lymphepithelioma. — Under the upper end of the sterno- 
cleidomastoid muscle on both sides, a lymph node the size of a large unshelled almond. 
No roentgenologically demonstrable destructions of the base of the skull; no neurologic 
or ocular symptoms. — Fractioned irradiation: Total dose 8,030 r, (= 9,600 r,) in 36 
(45) days. — At the end of the treatment, both the primary tumor and the lymph nodes 
have disappeared completely. The patient is alive, symptom-free and fully capable of 
work 7 years after the treatment. 


Case 9.— Woman, aged 43 years, referred to the Radium Center July 2nd, 1935. 
Had a cold 3 months previously, with obstruction of the nose, which has persisted since. 
Objectively: Posterior rhinoscopy shows in the nasopharynx a large, lobular, ulcer- 
ating tumor, arising from the right side of the posterior wall. Biopsy: reticular sarcoma, 


partly syncytial. — No lymph nodes in the neck; no roentgenologically demonstrable 
destructions in the base of the skull; no neurologic or ocular symptoms. — Fractioned 


irradiation: Total dose 6,340 r, (= 7,600 r,) in 42 (49) days; tumor dose, 3,600 r. At the 
end of the treatment, the tumor has disappeared completely. The patient has since been 
symptom-free for 7 years. 


As it might be expected, an analysis of our material shows that the 
prognosis in the individual case depends on several factors; first of all 
on the histologic structure of the tumor, but also on its local extension, 
especially the involvement of the base of the skull, the size and extent 
of the lymph node metastases and the patient’s general condition. 

As it appears from the case histories given above, the tumor in 4 
of the nine cases that remained symptom-free for five years had evi- 
dently not spread beyond the nasopharynx at the time when the treat- 
ment was instituted. The clinical symptoms in the anamnesis of these 
uncomplicated cases are chiefly pharyngeal (respiratory), as a rule ac- 
companied by occlusion of the tube. The growth of these tumors has no 
doubt been more exophytic than infiltrative. 

That long freedom from symptoms could also be obtained in spite 
of various complications and lymphogenic metastasising, is seen from 
the other five case histories. Lymph node metastases were present in 
them all, in two of them bilateral. In two cases, bone destructions in 
the base of the skull were demonstrated roentgenologically; in these 
there were neurologic symptoms, in one case referable to the 9th and 
11th carvical nerves and Horner’s syndrome, in the other to trigeminus 
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In none of the lastingly symptom-free cases were there any ocular 
symptoms (apart from Horner’s syndrome), but other cases in our ma- 
terial, in which freedom from local symptoms was obtained but the 
patient died later of distant metastases, show that paralysis of the ab- 
ducent nerve could often be cured completely. 

To what extent the roentgenologic prognosis is governed by the his- 
tologic structure of the tumor will appear from Table III. Of the patients 
with sarcomatous tumors, 28 per cent remained symptom-free for over 
5 years, of those with carcinomas 18 per cent. Of the 27 with the radio- 
sensitive tumors (sarcomas and basal cell carcinomas), 9 (33 per cent) 
had over 5 years’ freedom from symptoms; whereas none of the 9 with 
the more differentiated squamocellular carcinomas reached that limit. 


Table LI 


Five-year Results of roentgenologic Treatment in 37 cases, in Relation to the histologic 
Type of the nasopharyngeal Tumor. 


Lymphepithelioma .................. 4 of 15 | 

2 of Sarcomas: 7 of 25 (28 per cent) 
1 of 3| 

Basal Cell Carcinoma ................ 2 of 2 Carci 2 of 11 (18 
Squamoepithelial Carcinoma .......... ot Vee +s (18 per cent) 


The not altogether unfavorable results of the fractioned irradiation 
treatment of the malignant tumors in the nasopharynx are evidently 
due first and foremost to the fact that most of the tumors in that site 
are highly radiosensitive. From the anatomical point of view the con- 
ditions for the treatment, are, on the other hand, less favorable than 
with the other tumors in the fauces and pharynx, owing to the deeper 
situation and the extensive metastases. 

A closer analysis of the individual cases shows that the failure of the 
treatment is probably in most cases due to considerable intracranial 
invasion, large, extensive, sometimes bilateral lymph node metastases, 
distant metastases and poor general condition of the patient. Only in 
a few of the cases, and only where it has been a case of more highly dif- 
ferentiated carcinomas, does it seem that the doses used have not been 
cancericidal in their effect on the primary growth in the nasopharynx. 
If better results are to be obtained in cases of this group, the dosage 
must be increased. This can be done in one of two ways; either by in- 
creasing the external roentgen dose (in which case smaller fields must 
be used, in order to make it possible to carry the treatment through), 
or by supplementary local irradiation with radium in the nasopharynx, 
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such as recommended by several authors. A condition for obtaining any 
advantage from such a supplementary irradiation, is however, that me- 
tastasising has not yet taken place or is, at least, very little extensive; 
and that there is no very deep invasion into, or through the base of the 
skull, what unfortunately only rarely will be the case) There is thus 
no reason to expect that material benefits will be derived from supple- 
mentary, intracavitary radium treatment, but it may perhaps be of 
service where the case is of 


the more highly differentiated 

squamocellular carcinomas. 
There is more reason for 
expecting advantages from a 
| better distribution in time, 
. of the total roentgen dose, as 
oe pointed out by Coutarp. But 
pans | to find a clinical basis for the 
4000 | best distribution is not easy. 
nad | If we try from our results to 
5000 arrive at a conclusion with re- 
2500 + gard to the dosage, and parti- 
2000+ cularly with regard to its best 
1500+ distribution in time, one of the 
1000+ greatest difficulties is that we 
500 must count with different ra- 
a diosensitivitv of the different 

types of tumor. If we look at 
Fig. 6. — Tumor dose and total treatment time the relationship of dosage (cal- 
in 10 locally symptom-free cases of lymph- culated as dose in the tumor) 
epithelioma of the nasopharynx. — The abscissa: 


Treatment time (days); the ordinate: Tumor dose to treatment time in our 9 
in units of r. Black dots: lastingly symptom-free symptom-free cases, we find a 
cases; rings: locally symptom-free cases, later rather considerable variation. 
metastases. But if we take only those cases 

of lymphepithelioma in which 

there was lasting or local regression of the tumor, but which later 
recurred in the form of distant metastases or lymph node metastases 
lower down in the neck, outside the roentgenologic fields, we find that 
they group themselves in a coordinate-system of total doses and treat- 
ment times in such a manner that it seems that a line may be plotted 
for the ratio of dose to treatment time; which thus becomes an expres- 
sion for the effect of the time factor (Fig. 6). On account of the small 
figures and other elements of uncertainty, this curve must be judged 
with some reservation, still, it may serve as expression for how high 
a tumor dose it is necessary, or desirable, to obtain within a given treat- 
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ment time in lymphepitheliomas of the nasopharynx, and thus also for 
the magnitude of the single and daily doses. 

It seems as if the necessary tumor dose is about 3,000 r in the course 
of 20 days, 3,600 r in the course of 30, 3,900 r in the course of 40, 4,500 
r in the course of 50 and 5,100 r in the course of 60 days. If we take the 
time factor for 20 days to be = 1, it will be for 30 days = 1.2, for 40 
days = 1.3, for 50 days = 1.5, for 60 days = 1.7. As the tumor dose 
may grossly be estimated to be a little less than 50 per cent of the sur- 
face dose, the corresponding surface doses for 20, 30, 40, 50 and 60 days 
will be respectively 6,500, 7,500, 8,500, 9,500 and 10,600 r, that is to say 
that the daily dose for an po wr treatment time of 3, 4, 5, 6, 7, and 
9 weeks should be respectively 2 x 175, 2 x 150, 2 x 130, 2 x 120, 
2x 110 and 2 x 100 r. 

It seems that it should be possible, by applying the method here out- 
lined to a sufficiently large material, to find a basis for the variations 
of the time factor for the different types and localizations of malignant 
tumor, and thus to get a guide for the practical dosage. When suffici- 
ently many clinically symptom-free cases shall have been collected, it 
will perhaps also become possible to find a particularly favorable ratio 
between tumor dose and treatment time, about which the symptom- 
free cases group themselves closely. Clinical observations, which cannot, 
however, be substantiated by figures, seem to indicate that with a treat- 
ment of less than 3 or over 6—7 weeks the results are poorer than those 
obtained with a treatment time within those limits. There also seems 
to be basis for believing that the more highly differentiated and radio- 
resistant the tumor, the shorter treatment time and higher daily doses 
are required. Only with less differentiated, radiosensitive tumors can 
a long treatment time be used, and yet freedom from symptoms be ob- 
tained. 

Though the best that can be done at present is probably, as recom- 
mended by CouTaRD, to treat each case individually under constant sur- 
veillance of the tumor’s regression and the local and general reactions 
to the irradiation, the figures given above may perhaps, despite all the 
elements of uncertainty in their calculation, with regard to one single 
field serve as guidance in the — on account of its empiricism — by no 
means easy task which fractioned roe ntgen irradiation of malignant 
tumors still is to-day. 

If we compare the results obtained by us (Table II and Ill) with 
the results of radioiogic therapy hitherto reported, We are immedi- 
ately confronted with the difficulties arising from different and varying 
histologic classification. BERVEN (1926) obtained over 5 years’ freedom 
from symptoms in 5 of 33 cases of carcinoma and 8 of 37 cases of sarcoma, 
by a combination of external irradiation (chiefly teleradium) and local 
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radium in the nasopharynx; CouTarp (according to CuTLER and Den 
ReEGaTo) obtained, chiefly by roentgen therapy alone, 5 years’ freedom 
from symptoms in 7 cases out of 37 (lymphosarcomas, 5 of 22; lymphepi- 
theliomas, 1 of 7; carcinomas, 1 of 9). Scuinz & ZUPPINGER register: 
5 years’ aod from symptoms, 0 of 5, 3 years freedom from symptoms 
4 of 6, but do not give the histologic diagnosis of the individual cases. 
The number of published cases of nasopharyt ngeal tumors that have 
been cured by radiation therapy is still small, but will no doubt increase 


considerably in the coming years. 


SUMMARY 


On the basis of 77 observations, in the years 1931—1941, at the Radium Center 
in Copenhagen, the author describes the polymorphous symptomatology of the malig- 
nant nasopharyngeal tumors, with emphasis on those symptoms that are of special 
importance for the diagnosis. The histopathology .of the tumors is briefly discussed. 
The fractioned roentgen irradiation used, and the reactions produced by it, are describ- 
ed. The results of the treatment are presented and analysed, especially as regards the 
histologic picture. Of 37 cases, 9 (24 per cent) are symptom-free after five years or more; 
namely, of 25 sarcomas 7 (28 per cent), of 11 carcinomas 2 (18 per cent). None of the more 
highly differentiated carcinomas have remained lastingly symptom-free. Also compli- 
cated cases with involvement of the base of the skull and symptoms from the cranial 
nerves may become symptom-free for a considerable length of time. In conclusion, the 
author discusses the possibilities for improving the results of the treatment by supple- 
mentary intracavitary radium treatment and a better distribution in time of the roent- 
gen dose. 


ZUSAMMENFASSUNG 


An Hand von 77 Beobachtungen aus den Jahren 1931—1941 in der Radiumzentrale 
in Kopenhagen, beschreibt Verf. die vielgestaltige Symptomatologie der bésartigen Nasen- 
Rachentumoren, mit Betonung derjenigen Symptome, die fiir die Diagnose von beson- 
derer Bedeutung sind. Die Histopathologie der Tumoren wird kurz besprochen. Die ver- 
wendete fraktionierte Réntgenbestrahlung und die durch dieselbe erzeugten Reaktionen 
werden kurz beschrieben. Die Ergebnisse der Behandlung werden vorgelegt und ana- 
lysiert, besonders was das histologische Bild anbelangt. Von 37 Fallen waren 9 (24 %) 
nach fiinf oder mehr Jahren symptomfrei, und zwar von 25 Sarkomen 7 Stiick (28 °%), 

von 11 Karzinomen 2 (18 %). Keines der héher differenzierten Karzinome blieb dauernd 
symptomfrei. Selbst komplizierte Fille mit Befallensein der Schidelbasis und Kranial- 
nervensymptomen kénnen auf betriichtliche Zeit symptomfrei werden. An Hand dieser 
Befunde bespricht Verf. die Méglichkeiten, die Ergebnisse der Behandlung durch zusiitz- 
liche intrakavitire Radiumtherapie und bessere zeitliche Verteilung der Réntgendosis 
zu verbessern. 


RESUME 


Sur la base de 77 observations des années 1931 4 1941, provenant du Centre du 
Radium de Copenhague, |’auteur décrit la symptomatologie polymorphe des tumeurs 
malignes du nasopharynx, en insistant sur ceux des symptOmes qui ont une importance 
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spéciale pour le diagnostic. Bréve discussion de l’anatomie pathologique de ces tumeurs. 
Description de la méthode de radiothérapie fractionnée dont il est fait usage, ainsi que 
des réactions qu’elle provoque. Les résultats du traitement sont présentés et analysés, 
en tenant particuliérement compte de l’image histologique. Sur 37 cas, 9 (24%) sont 
indemnes de tout symptome pathologique aprés cing ans et plus: 4 savoir, 7 des 25 sar- 
comes (28 %)s et 2 des 11 carcinomes (18 %). Aucun des carcinomes a différentiation plus 
avancée n’est resté durablement guéri. Méme des cas compliqués, avec envahissement 
de la base du crane et symptomes du coté des nerfs craniens, peuvent étre débarrassés 
de tout signe maladif pour un laps de temps considérable. En guise de conclusion, l’auteur 
discute de la possibilité d’améliorer les résultats thérapeutiques par |’ adjonction supple- 
mentaire d’un traitement intracavitaire par le radium et une meilleure répartition dans le 
temps de la dose de Rayons Roentgen. 
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TRAVAIL DU CENTRE ANTI-CANCEREUX DE ODENSE (DIRECTEUR: DOCTEUR PAUL JACOBY, 
MEDECIN EN CHEF) ET DE LINSTITUT PATHOLOGIQUE DE FIONIE (DIRECTEUR: JOHS. 
VESTERDAL J@RGENSEN) 


NAEVOEPITHELIOMA NON PIGMENTE A L’EVOLU- 
TION LENTE PRESENTANT UNE IMAGE HISTO- 
LOGIQUE PEU CARACTERISTIQUE! 
par 


Jens Munck Nordentoft 


L’observation que voici, n'est pas rapportée & cause de sa rareté, 
mais elle nous parait intéressante, soit par la lenteur d’évolution ne res- 
semblant guére & la marche habituelle des naevoépithéliomas, et pour 
le bon effet palliatif du traitement radiothérapique, soit, et surtout, en 
raison des difficultés que présentait le diagnostic, principalement le diag- 
nostic microscopique. 


Un ouvrier électricien, 4gé de vingt-trois ans, toujours bien portant, vient en con- 
sultation, le 29 décembre 1936, au Centre anticancéreux de Odense, pour une marque de 
naissance au front, qu’il avait toujours eue. Quatre ou cing mois avant la consultation, 
il avait taquinée, puis une petite tumeur s’était développée. Celle-ci se présentait main- 
tenant comme une tumeur rouge bleudtre, pédonculée, du volume d’un pois. L’affection 
est considérée comme un granuloma téléangiectaticum, et est enlevée par électrocoagula- 
tion. Lors d’un examen, fait trois mois plus tard, aucune trace ne restait. 

En automne 1937, le malade constate la présence, devant l’oreille gauche d’un 
néoplasme de la grosseur d’un pois. Cette tumeur augmente jusqu’’ atteindre, au cours 
d’une année, la dimension d’une noix. Comme, un soir, le malade ressent subitement 
un endolorissement assez prononcé derriére l’oreille, accompagné de tuméfaction et de 
pulsation, il est admis, le lendemain, 6 septembre 1938, au service chirurgical de l’H6- 
pital militaire de Copenhague. L’examen pratiqué ici décéle, devant l’oreille gauche, 
une partie de 5 sur 3 cm, douloureuse et indurée, et derriére cette oreille et la branche 
du maxillaire inférieur une petite bosse endolorie. Sécrétion abondante de la salive. 
A part cela, l’examen ne montre rien d’anormal. Le sondage du canal de Sténon et la 
radiographie pratiquée en plusieurs projections n’ont pas révélé des signes de calcul 
salivaire. Une semaine aprés l’hospitalisation |’intumescence a un peu diminué de volume, 
elle est maintenant de la grosseur d'une cerise, palpable au dehors de la parotide comme 
une tumeur assez isolée, rappelant soit une adénite soit une loupe. — Le lendemain, 14 


1 Remis & la Réd. le 26 Sept. 1944. 
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septembre, on pratique une ezcochléatio: L’intumescence, située immédiatement derriére 
la parotide, contient et du pus et quelque chose ressemblant 4 une membrane d’abscés, 
ce qui nous porte a croire, qu'il s’agit d’une loupe infiltrée, éventuellement d’un téra- 
tome. 


Examen histologique du fragment prélevé (H. Seemann, 17 septembre 1938): 

Le tissu, qui est en plusieurs petits fragments, se compose essentiellement de masses 
cellulaires formées de cellules assez polymorphes, pour la plupart 4 tendance fusiforme. 
Les cellules ne produisent pas directement de fibrilles conjonctives, cependant, entre 
les masses cellulaires, on trouve de larges trainées de tissu conjonctif. Certains endroits 
du tissu présentent un aspect nécrotique, tandis qu’ailleurs on peut observer du tissu 
conjonctif en train de se constituer et de l’infiltration leucocytaire. Dans une partie de 
la préparation, les cellules fusiformes signalées plus haut sont groupées, par rapport au 
tissu conjonctif, d’une maniére qui rappelle la prolifération endothéliale dans un ganglion 
lymphatique. Aucun signe de tuberculose. D’aprés sa structure, on doit regarder le tissu 
comme du tissu tumoral, probablement de structure sarcomateuse ou endothéliale. 

Diagnostic microscopique: — Sarcome fusocellulaire. 

— Endothélio-sarcome? 


La préparation fut en outre soumise & l’examen d’un autre histologiste compétent. 
Celeui-ci était de l’avis qu’il s’agissait d'une tumeur mixte atypique de la parotide. 

Le malade quitta le service le 30 septembre. La plaie s’était cicatricée sans compli- 
cations. 

Diagnostic du service: Tumeur rétroparotidienne. 


L’intumescence augmentant toujours de volume, le malade est réadmis, le 17 octobre 
1938, au service chirurgical de |’H6pital militaire, ov il reste jusqu’au 19 novembre 1938. 
A présent, on recourt 4 l’application d’un traitement radiothérapique. On donne 3,000 r 
& doses fractionnées (du 20 octobre—16 novembre 1938) reparties sur deux champs 
tangentiels. Filtre: 1/, mm Cu x 3 mm Al; distance anticathode-peau: 40 em. (160 KV, 
3 MA.). 

Le 25 octobre, on procéde 4 l’ablation chirurgicale de la cicatrice et d'une ché- 
loide grosse comme la moitié d'un pois. 


5 mois plus tard le malade est de nouveau hospitalisé au Centre anticancéreux de 
Odense (14 avril—l1 mai 1939), une tumeur glandulaire s’étant entre-temps développée 
sur le cou au-dessous de l’angle gauche du maxillaire inférieur. Cette tumeur était dure, 
grosse comme une noix. La tumeur devant l’oreille gauche était de consistance ferme, 
bien limitée, de la taille d’une noisette. On constate l’apparition, sur le front, du coté 
gauche, & l’endroit de l’affection antérieure, de deux petits nodules, l'un de la dimension 
d’une amande de noisette, dur, mobile sur l’os sous-jacent, l'autre du volume d’un pois 
& peine, fixé. Le malade s’était d’ailleurs senti en bonne santé. Pas de symptémes céré- 
braux, aucune géne de la vision, aucun trouble de l’audition; il n’existe pas de diffi- 
cultés de déglutition, aucuns symptomes du cété des voies respiratoires. L’examen cli- 
nique n’a rien décelé d’anormal, abstraction faite de ce que nous venons de signaler. 

A présent, on regarde l’intumescence du front comme étant une métastase, et elle 
est prélevée pour l’examen patholo-anatomique. 


Examen microscopique du fragment tissulaire prélevé au front (Kaj Rojel, le 20 av- 
ril 1939): 

Le petit fragment de peau contient, 4 5 mm environ de la surface, une tumeur ar- 
rondie, nettement limitée, grosse comme une téte d’épingle. Cette tumeur est consti- 
tuée de cellules ressemblant aux cellules épithéliales et variant assez en taille et en forme. 
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D’une part, on voit des cellules assez petites et minces, 4 noyau en batonnet un peu 
foncé, d’autre part, on note des cellules plus grandes, 4 noyau plus clair, arrondi ou 
ovoide, parfois boursouflé. Les limites cellulaires sont parfois nettes, mais le plus souvent 
elles sont assez peu distinctes. Enfin, on remarque des amoncellements de cellules & 
type lymfocytaire avec un protoplasma rare et 4 noyau sombre, arrondi, formant, entre 
les autres cellules, de petits amas plus ou moins circumscrits. 

Les cellules tumorales, dans lesquelles on n’a pu constater des mitoses, sont groupées 
soit tout & fait irréguliérement, soit dans de petites accumulations plus ou moins circum- 
serites, ou dans des trainées ou des colonnes assez longues qu’il sera possible, en montrant 
un peu de bonne volonté, d’interpréter comme du type cylindromateux. 

En raison des renseignements rapportés plus haut, et parce qu’on ne saurait s’ex- 
pliquer la tumeur d’aucune autre maniére, on penchera a croire, qu'il s’agit d'un épi- 
thélioma métastatique. 

Abstraction faite de la tumeur sus-décrite, le fragment de peau ne présente rien 
d’anormal. 

Diagnostic micioscopique: Epithélioma métastatique. 


Un traitement radiothérapique du coté gauche du cou avait été commencé aussi- 
tot. On a donné au total 1980 r par doses fractionnées, réparties sur deux champs. Filtre: 
1/, mm Cu: distance anticathode-peau: 40 cm. Maintenant la radiothérapie de contact 
(»Monopan» 60 KV, 4 MA, Filtre environ 0,15 mm Cu) fut appliquée & l’affection fron- 
tale, au total 3,000 r & une distance anticathode-peau de 3 cm quatre irradiations de 750 
r chacune sur un champ d’environ 2x2 cm. L’irradiation de contact a également été 
appliquée 4 la tumeur située devant l’oreille. Cing fois 500 r. Distance anticathode-peau: 
3 em. 

Les affections ont un peu diminué aprés les traitements par les rayons Roentgen, 
et pendant l’année suivante l'état du malade restait presque stationnaire, abstraction 
faite, toutefois, de apparition d’un ganglion supra-claviculaire, gros comme une noi- 
sette, traité en janvier/1940, aux rayons Roentgen (1920 r, filtrées par 4/, mm Cu a une 
distance anticathode-peau de 33 cm). Le ganglion a disparu aprés le traitement. 

Au mois de mai 1940, nouveau traitement radiothérapique des ganglions devant 
loreille gauche (irradiation de contact, »Monopan», 4,000 r). 

En juillet 1940 apparait, dans l’aisselle gauche, un nodule de la taille d'une noix. 
Ce nodule est traité avec au total 2,400 r, filtrées par '/, mm Cu & une distance antica- 
thode-peau de 40 cm. 


En février 1941 apparut une nouvelle intumescence dans la région temporale gauche, 
de sorte qu’on notait & présent des tumeurs juste au-dessus du sourcil gauche, devant 
la parotide et, enfin, prés du bord de l’avant du muscle sternocleido-mastoidien. Le gang- 
lion supra-claviculaire n’était plus perceptible. Celui de l’aisselle gauche était plus petit 
qu'une noisette. Les altérations faisaient penser plutot & des métastases cancéreuses 
qu’A un sarcome. 

A présent, la radiographie pulmonaire permet de constater, correspondant au 4.e 
espace intercostal (compté 4 l’avant), deux ombres d’un diamétre de 12 et de 18 mm 
rappelant des métastases. Plusieurs radiographies pulmonaires faites antérieurement 
avalent été négatives. 

Jusqu’ici l'état général n’était pas compromis. Cependant, en avril 1941, le malade 
se plaint de douleurs dans la région parotidienne, et de nouveaux nodules se développent: 
dans l’aisselle droite, dans le cuir chevelu, dans la moitié thoracique gauche. Les mé- 
tastases pulmonaires ont également augmenté de volume. 

(Traitement aux rayons Roentgen (19 avril—8 mai) de la joue gauche, des deux 
aisselles et du thorax). 
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Dans le courant de l’été, Pétat général du malade décline. Il est fatigué, incapable 
de travailler, sans appétit. Il se plaint de vives douleurs au cété gauche de la téte et dans 
le femur droit. De nombreuses métastases dures, mobiles sous la peau, atteignant jusqu’au 
volume d’un pois se développent sous la peau du tronc, des bras et des jambes; les unes 
sont indolores, les autres trés douloureuses (en particulier celles de la cuisse droite et de 
l’aisselle droite). Quelques-unes sont traitées aux rayons Roentgen — plutdt solaminis 
causa; On donne en outre un traitement de radiothérapie générale. 

L’examen radiographique, pratiqué au mois d’aoit, du bassin et du fémur droit 
était négatif. Les métastases pulmonaires avaient grandi, la plus grande jusqu’A mesurer 
presque 3 sur 3 cm. 

Il apparaissait de petites tumeurs dures, mobiles, du cété gauche du scrotum au 
niveau du cordon spermatique. Le malade se plaignait beaucoup de fourmillements aux 
jambes, et des difficultés de déglutition s’installaient. (Pourtant, la radiographie de 
oesophage a montré des conditions normales). On donnait de fortes doses de scopola- 
mine-morphine, et le malade fut soumis — solaminis causa — d une radiothérapie géné- 
rale. 

Au mois d’octobre, il se plaint de vision double en regardant vers la droite, et lors 
d’un examen fait par un oculiste, on note une parése du muscle inférieur gauche. L’état. 
général du malade baisse de plus en plus, et l’exitus se produit le 23 novembre 1941. 


Autopsie: 


Examen extérieur: Etat d’amaigrissement extréme et de cachexie. Partout dans 
la peau de nombreux nodules mobiles, du volume a partir d’un pois jusqu’’ d’une cerise 
& peine. Une intumescence assez grande dans la région de l’angle gauche du maxillaire 
inférieur. Pas de cyanose ni d’oedémes. 

Poumons et plévres: Les plévres sont libres. Il n’y a pas d’exudat. Les poumons 
sont de volume moyen, rouge bleuatres, 4 la surface lisse. Le lobe inférieur du poumon 
droit contient dans la partie centrale une masse tumorale presque des dimensions d’une 
pamplemousse, jaune blanchatre, uniforme, assez molle, et bien limitée. La surface en 
est irréguliére et bosselée. Le tissu pulmonaire avoisinant est le siége d’une atélectasie 
de compression. Le reste du tissu pulmonaire est normal, plein d’air. Aucun signe de 
pneumonie ni de tuberculose. Les bronches et les ganglions du hile ne présentent rien 
d’anormal. 

Coeur et péricarde: Le coeur, dont le volume est légérement augmenté, doit cette 
augmentation & une dilatation modérée de toute la moitié droite du coeur. On trouve, 
dans l’oreillette droite et dans le myocarde du ventricule droit, prés de la surface 3 ou 
4 métastases tumorales jaunes blanchitres, bien limitées, de consistance molle. 

Vaisseaux, oesophage, estomac ne présentent rien de pathologique. 

Canal intestinal: Une dizaine de métastases tumorales du volume d’un pois se tro- 
vent dispersées dans la paroi et de l’intestin gréle et du gros intestin. On en trouve éga- 
lement plusieurs dans la racine du mésentére et au long de l’insertion de celui-ci & l’intes- 
tin, de méme que dans le grand épiploon. Pas d’ascite. 

Pancréas ne présente rien de pathologique. 

Capsules surrénales: La surrénale gauche & peu prés de la taille d’un oeuf d’oie. 
La surface en est lisse, couverte d’adhérences fibreuses. A la coupe, on voit le tissu tu- 
moral assez mou, d’un aspect bigarré. Dans le tissu pris en général, des parties rougedtres 
alternent avec des parties blanches, cependant, ¢d et 14, on trouve des taches jaune 
d’ocre, d’un diamétre d’environ 1 cm */,. La surrénale droite est grosse comme un oeuf 
de canard, elle présente un aspect exactement identique 4 celui que nous venons 
d’écrire. Les tumeurs surrénales sont bien délimitées et n’envahissent pas les organes 
avolsinants. 
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Coupe dune métastase surrénale. — On remarque le rapport intime des cellules avec 

la paroi vasculaire, prétant 4 la tumeur une pointe endocrinienne qui contribuait 4 la 

premiére conception de la tumeur comme endothéliosarcome et tumeur de la surrénale. 

L’aspect tumoral est, en ce point-ci, en partie épithélial, cependant, en bas et & droite, 
on distingue un passage 4 des régions sarcomatoides. 


Foie: Normal quant au volume et & la forme. Un peu au-dessous de la face capsu- 
laire on remarque ¢a et la des métastases tumorales, pouvant atteindre jusqu’a la grosseur 
d’un pois. Le canal cholédoque parait également engainé de tissu néoplastique, tandis 
que le passage biliaire 4 l’intestin est libre. On ne voit pas de dilatation. 

Rate: La rate est hyperémique, le volume en est légérement augmenté, la pulpe ferme. 

Ganglions lymphatiques: Une partie des métastases tumorales palpables dans le 
mésentére et dans le grand épiploon et — peut-étre — de celles dans la peau, sont, sans 
aucun doute, des métastases ganglionnaires. 

Reins et voies urinaires ne présentent rien de pathologique. 

Organes sexuels ne présentent rien de pathologiques. 

Systéme nerveux central: On procéde & Vouvertwre du crane. Les impressiones digi- 
tatae sont plus marquées qu’a l’ordinaire, et l’os est un peu aminci, pellucide. Les méninges 
sont normales. Le tissu cérébral est exceptionnellement ferme, phénoméne di probable- 
ment & un oedéme prononcé. Les coupes habituelles sont pratiquées dans le cerveau, 
le cervelet, la protubérance, et la moelle allongée; on ne constate nulle part la présence 
de métastases tumorales ni de signes d’hémorrhagies ni de ramollissement. Pas d’abcés. 

Diagnostic d’autopsie: — Tumeur glandulaire bilatérale maligne de la surrénale. 

— Métastases multiples. 

— Ocedéme cérébral. 

— Légére dilatation du coeur. 
— Cachexie. 
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Sont prélevés pour l’examen histologique: 

1) La capsule surrénale gauche, 2) la capsule surrénale droite, 3) des nodules cuta- 
nés. 4) des métastases du grand épiploon. 

Les coupes du tissu tumoral des deux surrénales présentent, en principe, un aspect 
identique: tissu tumoral & nécroses. On pergoit aux coupes examinées des champs micro- 
scopiques, ot le tissu tumoral ressemble trés étroitement & la cortico-surrénale en pré- 
sentant, toutefois, quelque atypie et de l’inégalité cellulaire. La masse principale du tissu 
est formée d’assez grandes cellules claires, polygonales, 4 noyau arrondi ou ovale, quelque- 
fois un peu anguleux. (a et la, on discerne des cellules & noyaux multiples. II y a parfois 
une certaine polymorphie et inégalité, mais ces anomalies sont loin d’atteindre le degré 
qu’on peut voir dans les tumeurs cortico-surrénaliennes. Le plus souvent le protoplasma 
est vide. A certains endroits la polymorphie est remplacée par un aspect plus uniforme; 
les cellules deviennent plus petites, plus minces, gd et la presque fusiformes et trés homo- 
génes, affectant ainsi une structure sarcomatoide assez difficile & interpréter sans la 
transition insensible vers le reste du tissu tumoral. 

Sur les coupes cutanées on trouve une tumeur assez bien limitée, constituée de tissu 
tumoral du type ci-dessus décrit. I] en est de méme pour le tissu tumoral prélevé au grand 
épiploon. 

L’hypothése adoptée premiérement était qu'il s’agissait épithélioma glandu- 
laire bilatéral de la surrénale, et que les tumeurs cutanées traitées antérieurement en 
étaient des métastases. 


Quelque temps aprés on recut a l'Institut pathologique une prépara- 
tion prélevée & un ganglion inguinal renfermant des métastases d’un 
naevus enlevé peu de temps avant. II s’agissait d'un naevoépithélioma 
non pigmenté, qui, aprés argentation selon la méthode de da Fano, n’a 
pas méme montré des phases initiales de mélanine. Pendant le travail 
avec ce cas, on s'est souvenu du cas qui nous occupe, et une revision 
avec des colorations spéciales a maintenant permis de constater que la 
tumeur, regardée primitivement comme une tumeur surrénalienne avec 
des métastases, était en réalité un naevoépithélioma dont les métastases 
aux surrénales, de par leur ressemblance avec du tissu surrénal avaient 
égaré l’histologiste. 

Ce cas forme une trés belle illustration de l’endroit dans le Précis 
de Pathologie de Boyd, ou il dit: »Aucune tumeur ne présente un aspect 
plus varié que le mélanome, et il ne sera pas trop dire, qu’il puisse simuler 
épithélioma, sarcome, endothéliome, méme lymphosarcome». On pourrait 
y ajouter, pour le cas qui nous occupe, tumeur mixte de la parotide, 
endothéliosarcome, tumeur corticosurrénale (voir microphotographie). 


Résumé de Vhistoire du cas rapporte: 

Chez un jeune homme, agé de vingt-trois ans, une tumeur, grosse 
comme un pois, s est développée au front, aprés irritation d’un naevus. 
La tumeur, enlevée en 1936 par électrocoagulation, est regardée comme 
un granulome. L’examen microscopique n’a pas été pratiqué. Au bout 
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d'une année apparait, devant l’oreille gauche, un néoplasme de la gros- 
seur d’un pois, augmentant de volume ‘pendant année suivante jusqu’a 
atteindre les dimensions d’une noix. L'étude macros opique ne permet 
pas de déterminer la variété tumorale (adenite?, lowpe?). L’examen mic- 
roscopique aboutit au diagnostic: sarcome fusocellulaire?, endothéliosar- 
come?, tumeur mixte de la parotide? Le traitement par rayons Roentgen 
réduit la tumeur au volume d’une noisette. Six mois plus tard, une 
tumeur glandulaire s'est développée au cété gauche du cou, de méme 
qu’on constate la réapparition de quelques nodules au front. La biopsie 
pratiquée sur ceux-ci donne le diagnostic microscopique: épithélicma mé- 
tastatique? Ces tumeurs diminuent sensiblement aprés application de 
roentgenthérapie. Il en est de méme pour un ganglion supraclaviculaire 
ainsi que pour un nodule dans l’aisselle gauc she, apparu dans l’été de 
1940, 3 ans et demi aprés le traitement de l’affection frontale. Peu & 
peu des métastases pulmonaires se développent, ainsi que de nombreuses 
métastases souscutanées, et le malade succombe sous l'image de cachexie 
plus de cing ans aprés l’apparition de la tumeur initiale dans la peau 
du front. 

Dans le service, on avait soupconné la tumeur frontale d’étre le foyer 
initial en supposant qu’il pouvait s’agir d’un naevoépithélioma. 

A lautopsie, l'étude macroscopique a décelé un grand néoplasme dans 
le lobe inférieur du pumon droit et de grandes tumeurs dans les deux 
surrénales ainsi que de nombreuses métastases assez petites ailleurs. 
A examen microscopique, on était d’abord porté & croire qu ‘il s’agis- 
sait d’un épithélioma bilatéral de la surrénale & métastases multiples. 
Ce n’est qu’aprés un nouvel examen fait avec des colorations spéciales 
qu’on a pu constater qu'il s’agissait d’un naevoépithélioma non pig- 
menté, dont les métastases aux surrénales ressemblaient au tissu sur- 
rénal. 


L’observation, que nous venons de rapporter, se caractérise trés bien 
par la citation ci-dessus alléguée du Précis de Pathologie de Boyd: »Au- 
cune tumeur ne présente un aspect plus varié que le mélanome, et il 
ne sera pas trop dire, qu’il puisse simuler épithélioma, sarcome, endo- 
théliome, méme lymphosarcome». On pourrait y ajouter, comme nous 
venons de le faire, pour le cas qui nous occupe, tumeur mixte de la paro- 
tide, endothélio-sarcome, tumeur cortico-surrénalienne. 


RESUME 
Un cas de naevoépithélioma non pigmenté 4 métastases multiples est rapporte. 
Un naevus dans la peau du front est regardé comme foyer initial. Au début, les métas- 


tases sont traitées par les rayons Roentgen avec un trés bon effet palliatif, cependant 
au bout de cing ans, le malade succombe. 


11—450088. Acta Radiologica. Vol. XXVI. 
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Le diagnostic microscopique présente de grandes difficultés, en ce sens qu’a diffé- 
rents moments on propose entre autres choses qu'il puisse s’agir d’un sarcome, d’un 
épithélioma et de tumeur cortico-surrénalienne. Seulement des colorations spéciales des 
préparations provenant de l’autopsie permettent de constater qu'il s’agit d'un naevoé- 
pithélioma non pigmenté. 


SUMMARY 


Report of a case of non-pigmented nevoepithelioma with multiple metastases. A 
nevus of the skin of the forehead was assumed to be the primary focus. Roentgen treat- 
ment of the metastases had a favourable and palliative effect for a time, but at the end 
of 5 years the patient succumbed. 

The microscopical diagnosis encountered great difficulty because of the findings 
having on difterent occasions and among other conditions also suggested the presence 
of sarcoma, epithelioma and cortico-suprarenoma. 

Not until the post-mortem examination was made was it possible to establish the 
diagnosis of non-pigmented nevoepithelioma and then only with preparations stained 
in a special manner. 


ZUSAMMENFASSUNG 


Es wird iiber einen Fall von unpigmentiertem Niivoepitheliom mit multiplen Metas- 
tasen berichtet. Ein Nivus der Stirnhaut wird als Initialherd angesehen. Anfangs wurden 
die Metastasen mit ausgezeichnet palliativem Erfolg mit Réntgenstrahlen behandelt, 
doch ging der Kranke nach fiinf Jahren zugrunde. 

Die mikroskopische Differentialdiagnose bietet grosse Schwierigkeiten, so dass man 
zeitweise u. a. vermutete, es kénne sich um ein Sarkom, um ein Epitheliom oder um einen 
Nebennierenrindentumor handeln. Erst Spezialfarbungen von bei der Sektion gewon- 
nenem Material erlaubten die Feststellung, dass es sich um ein unpigmentiertes Nivo- 
epitheliom handelte. 


FROM THR RADIOLOGIC SERVICE OF THE STATE HOSPITAL, COPENHAGEN 
(CHIEF: PROF. FLEMMING M@LLER, M. D.) 


PERIODIC, SPONTANEOUSLY REMITTENT VOLVULUS 
AND THE SYMPTOMS IN CASES OF COLON 
ELONGATUM'! 
by 


Flemming Norgaard, M.D. 


The picture immediately suggested to most by the term: volvulus 
is no doubt that of an acute ileus due to an intestinal loop’s or packet’s 
turning about its mesentery, from which results a more or less complete 
occlusion of the gut and at the same time circulatory disturbances in 
the portion of the intestine involved and in the mesentery. Many cases 
develop, however, under much less alarming, often intermittent symp- 
toms; and it has also long been known that lesser turnings of intestinal 
loops — of up to 180 degrees — about their mesentery not infrequently 
occur without producing symptoms as those just named. As »volvulus» 
simply means: twisting, the term is applied also to these last-named 
cases, but with the qualifying adjectives physiologic, symptom-free, at- 
tached; to distinction from the first-named, which, according to this 
classification, are termed, pathologic, symptom-giving volvulus. 

It is not, however, the extent of the mesenterial torsion, measured in 
degrees, which alone determines whether a volvulus gives rise to symp- 
toms or not; though it is, of course, an important factor in that respect. 
Thus, a volvulus of 180 degrees not infrequently produces severe symp- 
toms; while, as said, a great many other cases remain entirely symptom- 
free. Even cases of 360 degrees’ volvulus have been described (HoLM- 
GREN), which gave no symptoms at all, except obstipation. 

Among the “factors determining for the symptom-giving or symptom- 
free course must be mentioned the greater or lesser compression of the 
lumen of the intestine at the point of the torsion, which depends partly 
on the abdominal conditions in regard to space, partly on the tightness 
of the mesentery at the site of the twist, and also on the nature and quan- 
tity of the contents of the gut. Of equal importance is the condition of the 
circulation in the portions of the intestine and mesentery involved; 
which is influenced by precisely the same factors. Also the torsion of 


1 Submitted for publication, Aug. 24, 1944. 
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the intestine about its own longitudinal axis which always accompanies 
a twisting of the mesentery is often determining for the occurrence of 
the symptoms. This so-called axial torsion, which in degrees amounts 
to twice as much as the twist of the mesentery (GRoTH), is primarily 
distributed evenly over the whole of the twisted loop, and sometimes 
also beyond this to adjoining portions of intestine with mesenterial at- 
tachment; and in that case it does not give rise to symptoms and is 
probably often not noticed at all. But secondarily it sometimes becomes 
pressed together to a short section of the gut, and when that is the case 
it often causes complete occlusion of the latter.: 

When once attention is directed to the occurrence of slight changes 
in the situation of the colon, and particularly to the presence of axial 
torsions, which often are more conspicuous than the causative volvulus 
especially if the latter is in the small pelvis or is partly hidden by con- 
trast-filled coils of intestine, such cases are not infrequently met with 
among those referred to the roentgenologist for intestinal examination, 
both from medical and surgical, stationary and policlinical services. In 
a number of these cases it is without doubt a matter of incidental finding 
of a »physiologic» volvulus which has not given rise to symptoms (Figs. 
1, 2, 3, 4). 

ad Fig. 1. — Woman, 50 years old. For many years sluggish bowels; therefore fre- 
quent resort to laxatives. Never any abdominal pains. At the routine clinical examina- 
tion, positive benzidine reaction found in the feces; therefore roentgen examination, 
which showed an abnormally long sigmoid colon. After part of the contrast fluid had been 
quitted, a small volvulus of about 180° was seen, with two axial torsions, one to each 
side of the twist; but none of them hindered the passage of the enema. 

ad Fig. 2 a—b. — Woman, 32 years old, formerly operated on for extrauterine preg- 
nancy, now complaining of various abdominal troubles, but not presenting any actual 
intestinal symptoms. Roentgen examination showed an abnormally long sigmoid, and, 
after part of the contrast fluid had been quitted, distinct axial torsion at a point of the 
descending colon. This torsion shifted its place between two exposures. There was prob- 
ably a volvulus of the sigmoid; but whether this was the case could not be determined 
with certainty, because the gut lay collapsed in the small pelvis. 

ad Fig. 3. — Woman, 44 years old, with peptic ulcer of the jejunum after former 
gastroenteroanastomosis for gastric ulcer. Since childhood suffering from obstipation; 
for several years alternately hard and soft stools. Roentgen examination of the colon 
showed, after part of the contrast fluid had been quitted, a distinct axial torsion at the 
junction of the sigmoid and the descending colon. 

ad Fig. 4. — Woman, 49 years old, with cancer of the pancreas. Stools loose, frequent 
diarrhea, but otherwise no intestinal symptoms. Roentgen examination showed an ab- 
normally long sigmoid, which under injection of the contrast fluid presented a volvulus 
of 180 degrees, and at the junction of the rectum and the sigmoid a distinct axial torsion 
of about 180°. 


1 About the mechanism of the axial torsion see Grotu, 1934; LAURELL, 1937; Nor- 
GAARD 1941. 


PERIODIC, SPONTANEOUSLY REMITTENT VOLVULUS 165 


In such cases, the volvulus does not exceed 180 degrees, and as a 
rule the axial torsion is divided, so that mostly only a single, long 
axial torsion of about 186° can be demonstrated. Under such circum- 
stances neither the volvulus nor the axial torsion offers any obstruction 
to the passage of the contrast fluid, and often they are found only du- 
ring one of the phases of the examination, generally after part of the 
enema has been quitted. 

Under certain conditions the axial torsion may become forcibly com- 
pressed to a shorter extent of the twisted loop, perhaps outside the in- 
volved portion of the latter; and, as first pointed out by Groru, the lu- 
men of the gut will then be more or less, if not completely, cut off, with 
resulting obstruction of passage and disturbances of nutrition in the 
gut wall and the mesentery. Such a compression of the axial torsion will 
be caused, for instance, by dilatation of the twisted loop. Though a vol- 
vulus of 180° does not cause actual obstruction, it may nevertheless 
become the cause of considerable obstipation in the loop involved. If 
the intestine as the result of this becomes dilated beyond a certain limit, 
it will first try to straighten out and thereby do away with the volvulus, 
which no doubt in many cases succeeds. But if such a spontaneous de- 
torsion does not take place, for instance owing to too great rigidity of 
the abdominal wall, or too little space in the abdomen of some other 
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cause, the intestine will try to overcome the axial torsion (GRotH). This 
is not possible, however, as long as the volvulus exists; but as the intes- 
tine becomes more and more distended the axial torsion may become 
displaced until it to one side or the other meets a fixed portion of intestine, 
perhaps outside the length involved in the twist; which will then most 
often be on the afferent side. If the greater part or — theoretically — 
the whole of the axial torsion (that is, with a volvulus of 180°, from 180 
to 360°) by this displacement becomes concentrated at one point, the 
result will be the cutting off of the lumen of the gut, as said above: 
perhaps resulting in complete obstruction (LAURELL’s »torsion steno- 
sis»). Many cases of acute volvulus no doubt develop in this manner. 


Periodic, Spontaneously Remittent Volvulus 


Besides a number of cases of symptom-free (»physiologic») volvulus 
and volvulus with the clinically well-known forms of ileus, we have in 
the last couple of years in the Roentgen Clinic of the State Hospital, 
among a large patient material (about 10,000 each year), seen at any 
rate 3 cases of frequently recurrent acute abdominal disorders, which 
it without roentgen examination was difficult, if not impossible, to diagno- 
se with certainty; but of which there after roentgen inspection of the 
colon is little doubt that they are cases of periodically occurring, symp- 
tom-giving (»pathologic»), spontaneously reduced volvulus. 


Case 1. — Woman, 32 years old, unmarried; admitted to the State Hospital 
(surgical service ©) Nov., 1942. Since childhood very irregular stools, alternately hard 
and loose, but without slime or blood. In the last ten years attacks of pain in the right 
flank three or four times a month, radiating out over the abdomen, but not down to- 
wards the symphysis. The pain usually lasts without remission for up to twenty-four 
or forty-eight hours. It has no relation to meals or micturation. Food gives no relief; 
there is no nausea or vomiting. No icterus or febrilia. The patient says that the pain some- 
times disappears when she lies down. It has become worse in the last year or so. About 
ten years ago, she was admitted to a provincial hospital, but the nature of her case 
could not be made out. 

At the general examination (during a painless interval), nothing abnormal was found. 
At roentgen examination of the colon, with opaque enema, the rectum filled naturally, and 
then a very long sigmoid loop, the distal side of which lay to the left of the spinal column 
and did not turn over into the oral leg until away up in the epigastrium, which lay to the 
right of the spinal column and extended downwards towards the pelvis. At the level 
of the promontory, the lumen of the gut again crossed the midline, but here the enema 
encountered an obstruction, which it could not overcome. (Fig 5). Under continued at- 
tempts at injection of enema, the intestine became distended to the circumference of 
an upper arm, and in specially taken views the enema was seen to stop, with a regularly 
pointed contour, which curved slightly towards the concave side of the intestinal loop, 
reminding of the beak of a bird. This picture became still more distinct after part of the 
enema had been quitted (Fig. 6). It is typical of a volvulus where a part of the axial 
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Fig. 5. Fig. 6. 


torsion is strongly compressed exactly at the point where the two legs of the. twisted 
loop cross each other. There were no signs of ileus, and no further attempts were made 
to reduce the volvulus. The highly localized compression of the axial torsion must un- 
doubtedly have been due, at least partly, to the injection of the enema. On renewed 
roentgen examination of the colon, five days later, it was found that the volvulus had 
become untwisted (spontaneously). The long sigmoid loop, which before the injection 
of the enema had been rather full of gas, now lay entirely in the right side of the abdo- 
men. 

From the result of these roentgen examinations, together with the clinical symptoms, 
it was believed that the patient’s case could be explained as a periodically occurring 
volvulus of a long sigmoid, where dilatation of the twisted loop owing to meteorism or 
(and) coprostasis caused periodical, strong compression of the axial torsion and thereby 
further obstruction of passage, resulting in still greater dilatation and pain until the gut 
spontaneously became untwisted. 

In view of the frequency of the attacks and the increasing intensity of the pains 
during these, laparotomy was done, under lumbar anesthesia (percain), with oblique 
incision in the left iliac fossa. The sigmoid lay right underneath; it was of the same large 
dimensions as seen at the roentgen examinations. In the mesentery, there were many 
old contractures, — signs of past cases of volvulus. At the moment, there was no twist 
in the intestine. It was drawn forwards for resection. Two days later, it was burned 
through; afterwards it was treated with Dupuytren’s intestinal clamp, and two months 
later the colostomy was closed. 

In reply to inquiry eighteen months later, the patient stated that since the operation 
she had not had pains in the abdomen. The stools are still a little sluggish, but her use 
of laxatives considerably less than before. She says herself that she is in excellent health. 
Directly questioned, she further states that the attacks of pain always had been accom- 
panied by distension of the abdomen, which became hard to the touch; and that the 
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pain disappeared when she could get her bowels relieved and get rid of the gas in the 
intestine. 

Epicrisis. — An unmarried woman, 32 years old, has for 10 years been troubled 
with attacks of acute abdominal pains, which after shorter or longer time cease spon- 
taneously, especially when she lies down. Objectively, nothing can be demonstrated 
until roentgen examination of the colon shows an abnormally long sigmoid, which at the 
first examination is the seat of a volvulus without ileus, but with a greatly compressed 
axial torsion, which occludes the lumen of the gut. After this finding, the patient’s case 
is believed to be due to periodic, spontaneously untwisting volvulus of the sigmoid; 
and at following operation this is confirmed by evidence of shrinking processes in the 
mesentery, as well as by the fact that there has been no recurrence of the abdominal 
pains since the long sigmoid was resected. 


Case 2. — Woman, 37 years old, unmarried. Has for 2—3 years been suffering 
from frequent attacks of severe, colicky pains in the abdomen, across the epigastrium. 
They come on without any known cause; become worse when she moves, so that she is 
obliged to interrupt what work she is engaged in. When she lies down, the pain becomes 
less, sometimes after ten to twenty minutes, and always disappears entirely if she re- 
mains quietly on her back for a couple of hours (she has never tried lying on her side 
or on her stomach); but it returns if gets up again too soon, and may last a very long 
time if she does not get a chance to lie down. Between the attacks she is perfectly well. 
They come on at intervals of from a few days to several weeks, on the average once a 
week. They have no relation to the meals, there is no nausea, dysuria, icterus or rise of 
temperature. Her stools are mostly sluggish, and she then has to use laxatives; at other 
times there is diarrhea. During a period, two years ago, when the latter was the case, 
she was admitted to the State Hospital (service A), where nothing abnormal could be 
demonstrated after the diarrhea had ceased. After having had attacks of pain for three 
days, she was now, in February, 1943, re-admitted to the State Hospital, this time to 
surgical service C. 

At the general, objective examination, nothing abnormal was found. Roentgen 
inspection of the colon, under injection of contrast enema, showed a long, looped sigmoid, 
on which there was an axial torsion, which became displaced upwards to the highest point 
of the loop, away up in the epigastrium, where it partly occluded the lumen of the gut 
and to some extent hindered the passage of the enema. After part of the latter had been 
quitted, the cause was seen to be a volvulus of the sigmoid colon, of at least 180°. At the 
injection, this had become partly straightened out when the axial torsion was displaced. 
After renewed injection of enema, and after the latter had been quitted, while the pa- 
tient at the same time changed her position, the gut became entirely straightened out. 
Nothing in the roentgenologic picture suggested ileus. 

From this, the patient’s attacks of pain were judged to be due to frequently recur- 
ring, periodic volvulus of a long sigmoid, which spontaneously becomes untwisted when 
she lies down. Directly questioned, she explains that the pain always is accompanied 
by distension of the abdomen, so that her clothes feel tight, and that when it begins to 
abate it is always in connexion with a copious expulsion of flatus, which does not occur 
until she lies down. The patient was discharged without operation, and at the examina- 
tion | year later it is found that the attacks continue unchanged. 


Epicrisis. — An unmarried woman, 37 years old, has for 2—3 years been troubled 
with frequent attacks of intense colicky pain in the abdomen, which as a rule are eased 
and soon cease when she lies down, at the same time as there comes an abundant expul- 
sion of gas from the intestine and the distended abdomen resumes its natural proportions. 
Her stools have as a rule been sluggish. A roentgen examination of her colon after a few 
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days marked by these attacks 
shows a volvulus of the sigmoid, 
which is very long. There are no 
signs of ileus, but a compressed 
axial torsion, which owing to 
the dilatation of the gut, causes 
rather considerable obstruction 
to the passage. The volvulus 
untwists when an enema is in- 
jected and the patient at the 
same time shifts her recumbent 
position. From these observa- 
tions, the patient’s attacks are 
judged to be due to a periodical 
volvulus of the sigmoid colon, 
which straightens out spon- 
taneously when she changes her 
position. She is not operated 
upon, and the attacks continue 
as before. 


Case 3. — Boy, 11 years 
old, admitted to the State Hos- 
pital (surgical service C) in 
January, 1943, with the diag- 
nosis acute attack of chronic 
appendicitis. In the last six 
Vee months he has had frequent 

Fig. 7, attacks of pain in the right side 

of the abdomen; during the last 

month about 10, often accompanied by nausea, but no vomiting. Stools, flatulence 

and micturation said to be in good order. No increase of temperature in connexion 

with the attacks. The pains disappear spontaneously; sometimes, however, only after 

a few hours’ rest in bed. Afterwards he is completely well. On the day of admission he 

had again had an attack, but severer than usual. His bowels had last moved the day 

before. Whether there had been flatus cannot be said. Temperature, 36.s° C. The abdo- 

men soft; moderate tenderness in both iliac fossae, most in the right. Spontaneous dis- 
charge of flatus. 

Roentgen examination of the kidneys, with intravenous urography, showed nothing 
abnormal. Roentgen examination of the colon, with opaque enema, showed a very long, 
mobile transverse colon, forming a large double loop, the midpoint of which lay away 
down in the left side of the small pelvis. The clearest picture of the condition was ob- 
tained after part of the opaque enema had been quitted. Then a volvulus of 180°, of 
the long loop of transversum, was distinctly seen, and just orally from the twist an axial 
torsion of about 360° (Fig. 7). There was no marked obstruction to inflow of the enema 
or to the evacuation of the intestine, and no signs of ileus. The attacks of pain were judged 
to be due to the observed condition of the colon, and it was believed to be a case of 
periodic volvulus. The patient was discharged without any causal therapy having been 
attempted. In reply to inquiry nine months later it was stated that he had not had any 
attacks since his discharge. 

E picrisis. — A boy, 11 years old, has for 6 months had frequent attacks of pain in 
the abdomen, which cease under rest in bed. Roentgen examination shows a volvulus, 
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of 180°, on a very long transverse colon, and immediately above this an axial torsion 
of about 360°. The case is judged to be one of periodically recurrent volvulus. 


The pathologic picture in these three cases is almost identical, both 
as regards the for months and years frequently occurring attacks of 
abdominal pains, which come on suddenly and without apparent cause; 
and by the manner in which the pain as a rule can be made to cease 
when the patient lies down for a short time. Common for them all are 
moreover the practically negative result of the general clinical examina- 
tion and the finding, on roentgenologic inspection, of a volvulus on an 
abnormally long colonic loop, w vithout any signs of ileus, but with a very 
localized axial torsion; and that the volvulus either straightens out spon- 
taneously or can be made to untwist by enema injection and by having 
the patient change position; or that at least the axial torsion thereby is 
loosened, so that passage through the intestine again becomes possible. 

It seems natural to see a relation between the roentgenologic findings 
and the clinical symptoms; and the latter are of such a character that 
they may very well correspond to what would be expected in a case of 
volvulus of the type and degree here observed. It can therefore not be 
unreasonable to suppose that each of these attacks is the expression for 
an occurring volvulus, which perhaps does not begin to give symptoms 
until the moment when the axial torsion, owing to some cause or other, 
— for instance, dilatation of the gut, — becomes strongly compressed, re- 
sulting in more or less difficult passage, with further dilatation and pain. 
After this, the relief which all the patients are observed to obtain by 
change of position (when they lie down) must be supposed to be due to 
the volvulus becoming spontanoeusly untwisted, or at least the axial 
torsion slackened and perhaps later untwisting. That this is possible, 
is a well-known phenomenon, which, for instance, can be distinctly ob- 
served in cases of bloodless reduction of a volvulus under roentgen con- 
trol (cf., among others, NorGaarp, 1944). It is probably also rather 
characteristic in this respect that two of the patients state that the at- 
tacks are accompanied by distension of the abdomen, and that the re- 
lief which they feel by lying down or by changing position is obtained 
at the same time as there is a copious discharge of flatus or feces. The 
cicatricial shrinkings of the mesentery found at the operation in Case 1 
indicate that there had been many previous attacks of volvulus, and the 
good result of the operation, with resection of the long sigmoid, shows 
that the cause of the attacks had been localized to the latter. 

In all three cases, the symptoms were so strongly pronounced that 
they gave occasion to thorough examinations after the patients’ ad- 
mission to the hospital, with the results stated. But as the volvulus evi- 
dently is only periodically present, and easily occurs and disappears 
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again, it will no doubt’ partly be a matter of chance whether the correct 
diagnosis can be made or not; because everything depends on whether 
volvulus and axial torsion, — or, at least, one of the two, — can be de- 
monstrated at the roentgen examination. In a number of cases it must 
be expected that the result will be negative. The chance of a positive 
result will probably be greatest if the examination can be made during 
an attack. 


The Symptoms in Colon Eiongatum and Periodic Volvulus 


In view of what has been said in the foregoing, there is reason for 
considering whether similar symptoms, in isolated attacks and perhaps 
in feebler degree, do not occur among other patients, without their cause 
being, in most cases, rightly understood. For purely mechanical reasons 
it must be among patients with a long, mobile colon that such cases should 
in the first place be looked for; and we know, in fact, already that an ab- 
normally long colon may give rise to persistent, more or less greatly 
discomforting symptoms. Thus, in 1925, FLemminc MoLLer collected 
18 cases of greatly elongated colon and enumerated the symptoms ac- 
companying that condition; which, in order of their frequency proved 
to be: persistent obstipation, sometimes alternating with diarrhea; ab- 
dominal pain, continuous or in sudden spells; meteorism and bleeding 
from the anus. FLemmMinc Mo ier thought that part of the symptoms 
were due to torsion of the long loope of intestine or sharp bends in these. 
With our present better understanding of the mechanism of volvulus, 
and especially of the occurrence and significance of the axial torsions, 
more recent examinations of a number of cases of this kind lend strong 
support to his view. In remarkably many such cases, volvulus formation 
and axial torsion, — or axial torsion alone, — is demonstrated simul- 
taneously with the presence of clinical symptoms of the kind just men- 
tioned. 


Case 4. — Man, 56 years old, whose defecation has for many years been difficult, 
and who has almost constantly had to use laxatives. On one occasion it seems that fresh 
blood was quitted per anum. In the last 3 weeks, the stools have been still more difficult, 
and there has been moderate pain in the left side of the abdomen. A roentgen examina- 
tion at a private clinic, which he sought as out-patient, gave suspicion of tumor of the 
colon. The picture, which was kindly lent us, does not show any tumor, however, but 
on the long sigmoid loop a volvulus of 180°, and about midways on the twisted Joop a 
compressed axial torsion of between 180 and 270°, with distinct obliteration of the lumen. 
The cause of the localized axial torsion has perhaps in this case been the clump of feces 
seen orally from the site of the torsion (Fig. 8), where it seems as if it were forcing the 
torsion farther along. — At renewed roentgen examination some days after the patient’s 
admission a few days later, the gut was found to lie naturally, without any axial torsions. 
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The volvulus must thus have become untwisted 
spontaneously, or perhaps by the repeated injection 
of enema, At the same time, the pain had disap- 
peared. 


Case 5.— Man, 19 years old. Has in the 
last 5 years been troubled with rather uncharac- 
teristic pains in the abdomen, without relation to 
meals; sometimes at night. His bowels move daily, 
spontaneously. During an attack of the usual pain, 
which had been lasting some hours, he is admitted, 
with the diagnosis: acute abdominal disorder. The 
general examination shows tenderness along the 
course of the colon, but otherwise nothing ab- 
normal. With rest in bed, the attacks cease after 
a couple of days. Roentgen examination of the 
colon, 72 hours after admission, shows an abnorm- 
ally long sigmoid with a volvulus of 180° and two 
axial torsions, which do not greatly hinder the 
inflow of the opaque enema. There are no signs of 
ileus. At an examination after barium meal a few 
days later (in continuation of examination of the 
stomach), the colon is lying naturally, and passage 
through the intestine is unobstructed. 


Case 6. Man, 44 years old. Has for 
twenty vears been suffering from dyspepsia of 
uncharacteristic type; especially no resemblance Fig. 8. 


to uleer symptoms. It seems that in 1939 there 

has been melena. The stools are sluggish, but without fresh blood or mucus. He now 
complains of pressure in the epigastrium and pyrrhosis. Objectively, there is nothing 
abnormal; but roentgen examination shows a long sigmoid with a volvulus of 180°. 
On injection of the enema this becomes partly straightened out, but a highly localized 
axial torsion of fully 180° for a long while obstructs the inflow considerably, until the 
volvulus by continued injections, while the patient at the same -time shifts his 
position, is entirely untwisted. After the defecation has been regulated, the trouble 
disappears. 


Case 7. — Woman, 57 years old, who in the past has been three times laparoto- 
mised (epigastric herniotomy, salpingo-oophorectomy cum cholecystectomy, and another 
operation on the bile-passages). For 10—12 years pain in the left iliac fossa, radiating 
out into the flank. Also pain after defecation (»like labor pains»). Had once had to have 
a morphine injection for intestinal colic. The stools mostly thin, with mucus. Roentgen 
examination of the colon shows a distinct volvulus of the sigmoid, of 180°, and a rather 
long axial torsion of the descending colon, i. e. outside the area of the twisted sigmoid 
loop. The contour of the descending colon is smooth, indicating colitis (Fig. 9). 


Case 8.— Woman, 76 years old, who in her youth has had gastric fever, and in 
whom there early was found achylia and in 1927 a megalocytic blood-picture and pares- 
thesiae, for which she was treated with liver- and gastric preparations. From earliest 
youth she has suffered greatly with obstipation, for which she was repeatedly hospita- 
lised; rectal stricture, among other things, being suspected. She is greatly troubled with 
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Fig. 9. Fig. 10. 


meteorism, and intestinal borborygmus. Now, admitted to the State Hospital owing to 
fracture of the neck of the femur, she has, in spite of laxatives, had no bowel movements 
for five days, and at the same time her abdomen becomes distended. During the next 
days there is diarrhea, with as many as 10 stools in twenty-four hours and blood in the 
feces. Roentgen examination of the colon some time after shows a very long, looped 
sigmoid and a distinct, rather long axial torsion of the descending colon. 


Case 9.— Woman, 38 years old. Has since her fourteenth year suffered from chron- 
ic obstipation accompanied by pressure, movements and rumbling in the abdomen. 
In the last years, periods of diarrhea, with pains about the umbilicus. No blood or mu- 
cus in the feces. Roentgen examination shows a very long sigmoid colon with smooth 
contours (colitis), and at the top of the loop a distinct axial torsion (? sharp bend). 


Case 10. — Woman, 63 years old, formerly treated for a »gastric ulcer>,of which 
there does not seem, however, to have been any sure diagnosis. Since youth she has been 
troubled with difficult defecation, with alternately hard and loose stools. For some years 
she has had pinching pains in the abdomen, especially in connexion with diarrhea; and 
several times she has noticed blood in the feces. Roentgen examination of the colon shows 
an abnormally long sigmoid, and after part of the opaque enema has been quitted an 
axial torsion of about 180° is seen on the splenic flexure. 
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Fig. 11. Fig. 12. 


Case 11, — Woman, 46 years old. Has for many years suffered from persistent 
obstipation. There are often several days between the stools, and besides she is troubled 
with borborygmia. Moreover, she suffers from hemorrhoids and frequent bleedings from 
the anus. For many years she has also had frequent attacks of abdominal pains, which 
were interpreted as due to gallstone; but roentgen examination of the bile-passages, with 
cholecystography, showed normal conditions. At the objective examination, a number 
of hemorrhoidal tumors are found about the anus, and also a ring of small internal he- 
morrhoids, for which she does not wish to be treated. Roentgen examination of the colon 
shows a very long sigmoid, which, after part of the opaque enema has been quitted, 
lies with a volvulus of 180°, and a distinct axial torsion, also of 180°, at the top. (Fig. 10). 


Case 12. — Man, 62 years old, on whom total laryngectomy has been done, for 
cancer. During his following confinement to bed, phlebitis of the lower extremities de- 
veloped; and besides, his defecation became difficult and there was considerable me- 
teorism, but no pains or vomiting. As ileus was feared, a roentgen examination of the 
abdomen was made, with injection of opaque enema. There were no signs of ileus, but 
on the very long, looped sigmoid a volvulus of about 180°. This was partly straightened 
out by the injection of the enema, but only by simultaneous displacement of an axial 
torsion which, as a result of this, completely occluded the lumen of the gut, resulting in 
the characteristic roentgenologic picture (Fig. 11). Under continued injection and simul- 
taneous shifting of the patient’s position, both the volvulus and the axial torsion were 
finally untwisted. In the following days there was several times positive benzidine 
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reaction in the feces. We were later told that the patient also before his hospitalisation 
had been much troubled with meteorism. 


Case 13.— Woman, 49 years old. Not less than fifteen previous hospitalisations, 
during which she had had a stomach operation and had been operated on for salpingitis 
and for adhesions. Her bowels have »always» moved very sluggishly; there has sometimes 
been as long as two weeks between defecations; but she has only now and then had re- 
sort to laxatives. Ten days before her present admission she had fallen from a kitchen 
table and had sustained a trauma of her abdomen, across the symphysis, by knocking 
against the edge of a chair. Since then she has had pains, diarrhea and vomitings. She 
is admitted for ileus. On examination, her abdomen is found diffusely distended and 
tender; now and then there is a slight bulging of the bowel. Roentgen examination with 
contrast enema shows an as a whole extremely long, very looped colon, on the sigmoid 
part of which there is a rather short volvulus with, at any rate, one highly concentrated 
axial torsion, which only with some difficulty is passed and partly loosened. Altogether, 
it is almost impossible to make the different parts of the long colon out from each other 
in the roentgenograms. As the attacks are rather mild and of short duration, and the 
patient’s general condition contraindicates the contemplated operation (resection of the 
sigmoid), she is, on account of anemia, transferred to the medical ward, and from there, 
later, to the psychiatric ward, for mental disease 


Case 14. Woman, 21 years old. As child and in early youth she was nervous 
and psychoneurotic. Since 1939, she has twice been admitted to hospitals in the pro- 
vinces, for dyspepsia, chronic obstipation and emaciation. It seems that during these 
hospitalisations »megacolon» and sigmoiditis were demonstrated. She has now for some 
months been suffering from fatigue, loss of weight, persistent diarrhea alternating with 
hard, sluggish bowels, vomitings and pains in the left iliac fossa. She is admitted with 
the diagnosis: intestinal tuberculosis. The general clinical examination shows nothing 
particular. Roentgen examination, with contrast enema, shows an as a whole very long 
colon, of which the transverse part, especially, impresses one by its abnormal length; 
its right and left sides lie as a double loop, with a volvulus of 180°, in the middle of the 
abdomen. The enema only with difficulty passes a compressed axial torsion at the abo- 
ral end of the twisted loop (Fig. 12); but by repeated injections, during which the patient 
is made to shift her position in various ways, the passage is finally effected, and after 
part of the enema has been quitted the volvulus is untwisted. 


Though the occurrence of symptom-free, »physiologic» volvulus, as 
said in the beginning, is rather frequent in patients with an abnormally 
long colon, there are good reasons for believing that the symptoms in 
the last cases here described (Cases 4—14) were for a great part due 
to the simultaneously demonstrated changes in the position of the pa- 
tients’ colon. In contrast to what is the case in physiologic volvulus, 
there was thus in several of these cases more or less obstruction to the 
inflow of the enema into the intestine, mostly due to very localized 
(compressed) axial torsions, and often considerable difficulty in getting 
the volvulus straightened out. The same is probably the case as regards 
the natural passage through the gut and the possibility of spontaneous 
untwisting. The symptoms also resemble, though in a milder degree, 


those in the first three cases described (Case 1—3), which, as said, can 
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with almost absolute certainty be ascribed to ene volvulus. The 
transition between the cases of the two groups, is in fact, extremely 
fluid. At any rate, the colitis undoubtedly present in some of the cases 

cannot account for the symptoms in all the cited cases of ab recs ~s 
rong colon, and the latter may very well itself be secondary to the period- 
ic ¢ obstipation and obstruction caused by the attacks of volvulus. Where 
prs such as those described occur in a case of colon elongatum, 
and nothing else abnormal can be demonstrated in the intestine, there 
are good reasons for assuming that they are due to changes in the posi- 
tion of the long, mobile intestinal loop, causing pericdic volvulus and 
compressed axial torsiors of the latter. 

The question is not merely of theoretical interest; for the correct 
understanding of the pathogenesis of the cases plays a 16le for their 
effective treatment. Thus, obstipation and meteorism in the case of an 
abnormally long colon may, if no treatment is instituted, be the cause 
of a symptom-free, physiologic volvulus becoming symptom-giving in 
the manner described; and if this happens repeatedly the result will be 
the occurrence of the well-known mesosigmoidal shrinkings and cica- 
tricial changes in the root of the mesentery; whereby the tendency to 
fresh attacks of volvulus is increased; and in the further course the re 
sult will then either be acute volvulus, with ileus, or symptoms like 
those already described in connexion with colon elongatum, intensified 
from time to time, or perhaps severer attacks like those in cases of period- 
ic, spontaneously untwisting volvulus (Cases 1, 2 and 8). 

In these severest cases, the general condition and working capacity 
of the patients are affected to such an extent that even operative treat- 
ment may be indicated; and under such conditions the right understan- 
ding of the causes of the trouble is, of course, of paramount importance. 
One of the cases in which operation was performed (Case 1) shows the 
good result of such treatment. One of the other cases (Case 3) seems to 
show that the attacks may cease spontaneously; but the observation 
time in this case is yet too short, and perhaps also the fact that the pa- 
tient was a child may have something to do with the matter. Also in 
Case 2 it will no doubt eventually be necessary to operate, if the attacks 
continue with the same frequency and severity, as seems to be the case. 
And, as the passage of a for many years unrecognized case into a chronic 
state of invalidity shows, the adoption of suc ha ther rapy should not be 
postponed too long, either in favor of conservative, symptomatic treat- 
ment or in hope of spontaneous restitution. 


Case 15. Woman, 39 years old, unmarried, admitted in 1940 to the State 
Hospital (surgical service D). Has never been pregnant and denies venereal diseases. 
Her bowels have always acted sluggishly and have had to be kept in order with laxatives, 
but otherwise her-general health has been good until 1936, when her present affection 
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began with intenser attacks and constant grumbling in the right side of the abdomen, 
accompanied by moderate increase of temperature. The attacks were interpreted as 
due to salpingitis and parametritis, and in the past four years she has on their account 
been confined to bed ten times for rather long periods. Thus, two years ago she was for 
five weeks in a Copenhagen hospital, where she was treated for right-side salpingitis. 
Very short time after her discharge she was re-admitted to the same hospital, with acute 
aggravation of the symptoms, and was then operated on for appendicitis, — but without 
any effect on the symptoms. After two-three months of constantly increasing symptoms 
and slight fever, for which she had been confined to bed at home, she was now examined 
in a clinic for women’s diseases and from there admitted to the State Hospital (surgical 
service D), for acute febrile salpingo-oophoritis. 

Her menses had in the last five years been perfectly regular, and there had been no 
aggravation of the abdominal symptoms in connexion with them; only a very slight 
amount of whitish vaginal pus. No urinary symptoms. At the gynecologic examination, 
a moderate tightening was found in the right side of the small pelvis, which drew the 
uterus a little toward that side. Examination of a sample of secretion from the cervix 
and urethra was negative for gonococci. Also Wassermann and gonococcus reactions 
were negative. After three weeks’ confinement to bed and thermotherapy, the tighten- 
ing could no longer be felt; but the patient stated that the symptoms were still the 
same. On account of the sluggish bowels, she was now referred for roentgen examination 
of the colon. The injected contrast enema soon filled a large sigmoid loop containing a 
considerable amount of gas. It gradually became rather strongly dilated; the patient 
in the meantime stating that her abdomen was feeling tense, and it proved quite im- 
possible to force the enema farther along, into the descending colon (Fig. 13). She was 
now allowed to quit the greater part of the enema, and thereby a little of it was pressed 
into the distal end of the descendens, where a considerable coprostasis was seen. At the 
same time, a distinct volvulus of the sigmoid was disclosed, with several prominent, 
tight axial torsions, which in part became still more distinct at renewed attempts to 
overcome the obstruction by injections of enema (Figs. 14 and 15). The volvulus was 
undoubtedly of 180°, but the combined degrees of the axial torsions exceeded the 366 
corresponding to this; which was probably due to combination with twisted, sharp bends 
in the sigmoid, the upper, greatly dilated part of which was sunk downwards anteriorly. 
(For details respecting this, see Ngrcaarp, 1941). 

On account of the roentgenologic findings and the continuous pain, a laparotomy 
was done, and corresponding to the result of the roentgen examination, a volvulus of 
180° was found on the sigmoid colon, which was easily rotated back. The mesentery 
was the seat of very marked mesosigmoidal changes, with strong contractions which 
had to be severed before the gut could be fixed to the abdominal wall. In the pelvis, 
the uterus and its annexa felt natural. 

At an after-examination two months later, the patient’s condition was much im- 
proved. There were no longer any attacks of pain, and she did not of herself complain 
of anything; but when questioned she said that there was a feeling of pressure in the 
left iliac fossa. Recto-vaginal exploration showed nothing abnormal. In reply to inquiry 
two years later, she stated that she had some attacks of abdominal pains, but not of 
the same character as before, and that there had been no need of hospitalisation. 


In this case, there is hardly any doubt that the patient’s abdominal 
pains, at least during the time immediately before the operation, were 
due to a periodic compression of the axial torsion in the chronic volvu- 
lus; which probably itself in the beginning has been periodic, spontan- 
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Fig. 16. Fig. 17. 


eously reducible, but has later become unable to untwist spontaneously, 
owing to the changes in the mesentery. The pains in the time after the 
operation, which were not as intense as those before, may perhaps have 
been due to the same mesenterial changes, since no resection was made, 
as in Case 1. 

Anyhow, a chronic volvulus does not necessarily give rise to very 
marked symptoms; as seen, for instance from the case described by 
HoLMGREN, to which reference has been made in the foregoing. Also 
among our patients we have had such a case, in which the symptoms, 
despite the almost monstrous intestinal changes resulting from it, were 
not particularly alarming. 


Case 16. Man, 64 years old, admitted to the State Hos; ital (service H) in 1942, 
for varicose ulcer of the leg. In 1897, he had had meningitis, and in the following time 
there slowly developed spastic pare sis of the right upper and lower extremities, probably 
as result of an atrophic process in the left hemisphere following the meningitis. At the 
general clinical examination, a large tumescence was felt in the right side of the abdomen, 
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from the right iliac fossa to up ur- 
derneath the right thoracic margin. 
Its character could not be made 
out; it persisted unchanged after 
catheterisation of the bladder. 
Roentgen examination of the 
abdomen (without contrast enema) 
showed the latter filled with large 
gas-distended loops of the colon, 
full of feces. An enormcusly broad 
loop in the right side was partic- 
ularly noticeable; in the roentgenc- 
gram it measured about 20 centi- 
meters in breadth and was almost 
entirely filled with a massive lump 
of feces larger than the head of a 
child (Fig. 16). It could not be 
seen with certainty whether there 
was gas also in the loops of the 
small intestine. In pictures taken 
with the patient in standing posi- 
tion, no fluid levels were seen. 
When injection of opaque enema 
into the colon was attempted, the 
rectum filled readily; but at the Fig. 18. 
junction of the sigmoid there was a 
point where the lumen was somewhat smaller and the passage rather difficult. After a 
little while the enema broke through, though; whereupon it filled the greatly distended 
loop of the colon just mentioned, which proved to be an enormous sigmoid, occupying 
the greater part of the right side of the abdomen. Under continued injection also the 
descending colon filled. This, too, was long, and formed a double loop in the left side, 
in towards the middie of the large sigmoid (Fig. 17). By this time, between five and six 
liters of enema had been injected, and the abdomen, had become so distended that no 
more fluid could be forced in. Therefore, the transverse and ascending colon could 
not be filled; still, both these sections were seen fairly distinctly in the roentgenographs 
taken without contrast enema. 


Both at the screening and in the films it was seen that the difficult passage at the 
junction of the rectum and the sigmoid was due to a volvulus of at least 180°, with an 
axial torsion, also of 180° (Fig. 18). Also at the junction of the sigmoid and the descending 
colon the passage was for a distance a little difficult, and one had the impression that 
there here, too, was a slighter, and especially less compressed axial torsion; which could 
not, however, be clearly visualized in the roentgenograms, because the area could not 
be projected free from the other loops of the intestine. 

A rectal sound was now introduced, and was carried along up past the site of the 
volvulus, in order to get the latter straightened out. But all attempts at this were in 
vain, undoubtedly because the large coprolith held the gut immovable in the twisted 
position. Whereas the patient had hitherto said that his bowels had been kept in order 
by means of laxatives, it now appeared that he often had been completely obstipated 
for several days in succession, whereupon there had frequently been diarrheas. During 
his stay in the hospital, his bowels had most of the time moved spontaneously, with 
formed» feces; only-now and then had it been necessary to use »pills». After he had been 
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roentgenographed, it was tried to get the coprolith dissolved by means of oil clysmas; 
it became somewhat smaller, but could not be removed by that means. 

A roentgen examination 10 days after the first showed ‘that the coprolith in the sig- 
moid had become somewhat smaller, and that there now in the rectum was another . 
the size of a goose’s egg (part of the first). They lay on each side of an axial torsion of 
180° at the junction of the rectum and the sigmoid. Neither on this occasion was it pos- 
sible to get the gut untwisted by injection of enema and shifting the patient's position. 


It is difficult to say with certainty what the mechanism of develop- 
ment has been in this case, where the volvulus had presumably existed 
a long time. But also here it has probably been a case of an originally 
»physiologic» volvulus, which had not hitherto given rise to any symp- 
toms, but which then, owing to some cause or other, has not become 
untwisted and has then caused greater obstipation, with resulting for- 
mation of coproliths. I may here point to the two cases no. 8 and no. 
12, in which confinement to bed for some cause or other, immaterial in 
this connexion, of patients with an abnormally long colon disposing to 
physiologic volvulus, became the cause of greater obstipation and thus 
to attacks of symptom-giving volvulus. The case here described again 
emphasizes the importance of getting these cases treated in an early 
stage by trying to counteract obstipation and meteorism; as, otherwise, 
the result may be the development of a circulus vitiosus with continu- 
ally increasing symptoms. 


SUMMARY 


After briefly mentioning the well-known considerable difference in the degree of 
the symptoms in cases of volvulus of an abnormally long colon, the author relates 
3 cases, in which the severe abdominal symptoms present must be supposed to have been 
due to the periodical formation of a spontaneously reducible volvulus, or perhaps to 
periodic shortening and slackening of an axial torsion from an otherwise symptom- 
free volvulus. The general clinical examination discloses nothing abnormal except some 
tenderness of the abdomen, but the symptoms are rather characteristic and the roentgen 
examination shows after the attack a volvulus with more or less compressed axial tor- 
sions on an unusually long colon. A fourth, for many years misinterpreted case is given, 
in which the patient has by now become to a great extend an invalid. 

In connexion with this, the author relates a series of cases of colon elongatum; and 
on account of the similarity between the clinical symptoms in these and the symptoms 
in the cases described, and the frequent finding of volvulus and axial torsions at the 
roentgen examination, he points out that our present, increased knowledge of the mecha- 
nism of volvulus strongly supports the theory emitted by FLeEmMinc M@LLER already 
in 1925, that the symptoms in colon elongatum are due to torsion or a sharp bend on the 
intestine. 

Finally, a case of chronic volvulus of the sigmoid colon, resulting in monstrous 
changes, is described. 
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ZUSAMMENFASSUNG 


Nach kurzer Erwaihnung der wohlbekannten, bedeutenden Unterschiede des Grades 
der Symptome bei Fallen von Volvulus eines abnorm langen Kolons, berichtet Verf. iiber 
3 Fille, bei denen die vorliegenden schweren Bauchsymptome als durch periodische 
Entstehung eines spontan sich lésenden Volvulus bedingt anzusehen sind, oder vielleicht 
durch periodische Spannung und Erschlaffung einer axialen Drehung eines sonst symp- 
tomlosen Volvulus. Die allgemeine klinische Untersuchung zeigte nichts Abnormes, 
ausser einer gewissen Druckempfindlichkeit des Bauches, doch sind die Symptome recht 
charakteristisch, und die Réntgenuntersuchung zeigt nach einem Anfall einen Volvulus 
mit mehr oder weniger komprimierten axialen Drehungen eines ungewoéhnlich langen 
Kolons. Es wird ein vierter, viele Jahre lang falsch aufgefasster Fall wiedergegeben, 
wo der Kranke schliesslich in hohem Grade Invalide geworden war. 

In diesem Zusammenhange berichtet Verf. iiber eine Reihe von Fillen von Colon 
elongatum, und auf Grund der Ahnlichkeit der klinischen Symptome dieser Fille mit 
den in den beschriebenen Fiillen vorliegenden Symptomen sowie des hiufig erhobenen 
Befundes von Volvulus und axialer Drehungen bei der Réntgenuntersuchung, macht 
er darauf aufmerksam, dass unsere jetzige, vermehrte Kenntnis des Mechanismus des 
Volvulus eine starke Stiitze fiir die von FLEMMING MOLLER bereits 1925 aufgeworfene 
Theorie darstellt, dass die Symptome bei Colon elongatum durch Drehung oder scharfe 
Knickung des Darmes bedingt sind. 

Schliesslich wird ein Fall von chronischem Volvulus des Colon sigmoideum, der 
monstruése Verinderungen herbeigefiihrt hatte, beschrieben. 


RESUME 


Aprés avoir rappelé briévement le fait connu de la trés grande différence dans 
l’intensité des symptomes dans les cas diléus frappant un colon de longueur anormale, 
l’auteur rapporte trois cas dans lesquels il faut admettre que les trés graves symptomes 
abdominaux relevés ont di provenir de la formation périodique d’un volvulus spontané- 
ment réductible, ou peut-étre du raccourcissement et du relichement d'une torsion 
axiale dans un volvulus d’ordinaire sans symptomes. L’exploration clinique générale 
ne révéle rien d’anormal sauf une légére sensibilité abdominale, mais les symptomes 
sont plutét caractéristiques et l’examen radiologique révéle aprés la crise un volvulus 
avee des torsions axiales plus ou moins comprimées sur un colon de longeur anormale. 
L’auteur relate un quatriéme cas ayant donné lieu quatre ans durant a des interpréta- 
tions erronées dont le porteur est, & un haut degré, actuellement affecté d’invalidite. 

L’auteur achéve son étude en exposant une sirie de cas d’élongation du colon; se 
basant d’une part sur l’analogie entre les symptomes cliniques qu ils présentent et ceux 
des cas décrits, et, d’autre part, sur la fréquence du volvulus et des torsions axiales a 
examen radiologique, il souligne que notre connaissance présente plus compléte du 
mécanisme du volvulus fournit un sérieux appui & la théorie émise dés 1925 par FLem- 
MING MOLLER, suivant laquelle symptomes de |’élongation du colon sont dus a une tor- 
sion ou & une courbure 4 angle aigu de l’intestin. 

Il termine en décrivant un cas d’iléus chronique du colon sigmoide résultant de la 
présence d’une monstruosité. 


FLEMMING NORGAARD 
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FROM THE ROENTGEN CLINICS OF THE VIBORG TOWN AND COUNTY HOSPITAL AND THE 
KJELLERUP HOSPITAL, DENMARK (CHIEF: KRISTIAN OVERGAARD)* 


ON BECHTEREW'’S DISEASE FROM THE ROENTGENO- 
LOGIC POINT OF VIEW * 
by 


Kristian Overgaard 


Ankylopoietic spondylarthritis, or Bechterew’s disease, was first 
described as a separate pathologic entity by that author, in 1892. As its 
principal characteristics, BECHTEREW named the kyphosis and the ab- 
solute fixation of the spinal column. In several following papers he 
elaborated the description, and accompanied it with a report of the 
necropsy findings in a single case. About at the same time there ap- 
peared descriptions, by StTRUEMPEL (1897) and PrERRE Marie (1898), of 
a pathologic picture which shows considerable resemblance to the cases 
described by BECHTEREW, but also in several respects differs from them; 
thus, there was, instead of the kyphosis, a noticeable flattening of the 
back, and, besides the affection of the latter, an affection of hip- and 
shoulder joints, which finds expression in PIERRE MARIE’s designation 
for the disease: spondylose rhizomélique. 

About the beginning of the century there appeared several reports 
of isolated cases; but from the different communications it can be seen 
how difficult the diagnosis was at that time, because it was hardly pos- 
sible always to distinguish with certainty between ankylopoietic spondyl- 
arthritis and simple degenerative spondylosis deformans. A couple of 
studies by E. FRAENKEL (1904, 1907) are particularly valuable, because 
he, as the first, lays stress on the ankylosis between the articular pro- 
cesses as the characteristic for the affection, while he attaches less im- 
portance to the ossification of the anterior longitudinal ligament. Besides, 
he lays stress on the ankylosis in the costovertebral joints and in one 


1 The greater part of the material mentioned in this study is referred from the 
People’s Sanitarium of the Danish Red Cross at Hald. For permission to make use of 
the records and films of these cases, as well as for hearty, good collaboration, I thank 
the head of that institution, senior physician, Dr. HoLGER JACOBSEN. 

2 Submitted for publication, Aug. 24, 1944. 
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instance mentions the synostosis of the iliosacral joint. In 1930, Enriicu 
gave a detailed description of the disease, based on a very large material 
(753 cases) from the German People’s Insurance. In the last ten years 
the disease has been the object of greater attention. Not only has it 
been found to be more frequent than hitherto supposed, but the phy- 
sicians have learned to recognize it in earlier stages than formerly, and 
also the prospects of a passable result of its treatment are better to-day. 

Ankylopoietic spondylarthritis must be considered as an infectious 
disease of rheumatic character, which affects the whole organism, but 
in which the changes are localized particularly to the bones and joints 
of the vertebral column. In the early stages it can often present diffi- 
culties for the diagnosis, but in fairly pronounced cases it shows a num- 
ber of very characteristic features, both clinical, pathoanatomic and 
roentgenologic, which clearly distinguish it from the other rheumatic 
affections. ‘The etiology is unknown. As with rheumatic polyarthritis, it 
is in some cases likely that a preceding angina has opened the way for 
the infection; in other cases no such initial disease can be demonstrated, 
and several authors have therefore ascribed an etiologic significance to 
different »hidden foci», which, however, is denied by others. As the disease 
is most frequent in men, gonorrhea has by some been considered as an 
essential causative factor (FORRESTIER), but for this there does not, ac- 
cording to more recent investigations, seem to be any foundation. The 
majority of the patients have for a considerable preceding period been 
suffering from indefinite »rheumatic» troubles. A hereditary factor may 
probably play a réle for the development of the disease. In two of the 
cases observed by me, the father of the patient was similarly affected, 
in a third a twin-brother and the mother, in a fourth a brother. To what 
extent occupation and external influences play a réle is uncertain. It 
is true that EHRLICH’s statistics show a preponderance of patients from 
the hard-working classes, but the difference is not great, and the possi- 
bility of effects from the war cannot be excluded. 

The overwhelming majority of those attacked by the disease are 
young men; in the large statistics the female patients constitute only 2 
to 3 per cent of the cases. In most of the men the disease has begun in- 
sidiously between the ages of 20 and 30. The first symptoms are most often 
rather indefinite pains in the loins, higher up in the back or in the back 
of the neck. The pains are rather uncharacteristic, most nearly something 
like myalgia. In the beginning they are only felt when the patient moves, 
but later they may come on also when he is at rest or in the night. The 
lumbar pains may radiate out towards the ischial or femoral regions, but 
only rarely have the character of an ischialgia. Simultaneously with the 
pains there comes an incipient stiffness of the back, as a rule most strongly 
developed in the lumbar region. In many cases this stiffness does not 
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discomfort the patient to any great extent, however, and is paid no at- 
tention to until at a rather late stage. 

In a number of cases the later course is marked by the appearance 
of pains in the hip- and shoulder-joints, and also other articulations, for 
instance the knee- and mandibular joints, may become involved. Also 
these may become stiff, with the result that walking becomes extremely 
difficult and painful. 

The objective examination as a rule shows, already in an early stage 
of the disease, a marked flattening of the vertebral column, most pro- 
nounced in the lumbar region; later, ‘but less constant, also in the thoracic. 
In the latter there can, however, in many cases develop a considerable, 
rather high situated, arcuate kyphosis. Such a development, though, is 
probably not so much a characteristic feature of the disease as it is due 
to fixation of the vertebral column in an awkward position. 

Already in the incipient cases there is marked stiffness of the ver- 
tebral column, often most pronounced in its lower part; while the regions 
higher up often for a longer time preserve a slight mobility. In more 
advanced cases the stiffness is, on the other hand, very pronounced. 
When the body is bent forwards, the whoie pelvis follows, and the whole 
movement takes place in the hip joint. The floor can only be reached by 
the patient bending both in hip and knees. Also when he bends side- 
wards, the pelvis follows the movement, and at any slight sidewards 
inclination the opposite foot is lifted from the floor. At rotatory move- 
ments, the whole body follows. This marked stiffness as a rule develops 
first in the lower portion of the vertebral column, and in a number of 
cases there may still after a long time be fairly good mobility in the 
cervical region, specially of the nodding movement in the atlanto-oc- 
cipital and the atlanto-epistropheal joint. 

At the same time as the vertebral column thus becomes stiff, there 
occurs a fixation of the ribs in the costovertebral and costotransverse 
joints, as a result of which the movements of the thorax become minimal 
and the respiration entirely of the abdominal type. 

In the early stages there is often distinct tenderness to tapping on 
the spinous processes or the vertebral arches, or indirect tenderness on 
pressure on the head. Often there is also a marked tenderness localized 
to the muscles of the back. In the later stages with distinct fixation of 
the vertebral column there is in most cases considerable atrophy of these 
muscles, and also the intracostal muscles are mostly atrophic. 

In severe cases, where, besides the back, also the shoulder or hip 
joints, or perhaps other articulations, are involved, there is tenderness 
over the affected joints and spasms of the surrounding muscles, and 
tenderness of these and of the corresponding tendons and their attach- 
ments. 
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The patients in these cases are mostly thin ard cf the asthenic type. 
As a rule, they are pale, and examination of their blocd may show slight 
anemia; but often the conditions are found to be normal. As in poly- 
arthritis, there is often moderate lymphocytosis. The sedimentation 
reaction is nearly always distinctly increased, greatly in fresh, moderately 
in older cases. The temperature is stated to ‘be often slightly increased 
in the early stages, in the later it is normal. In the early. stages there is 
also often a considerable tendency to transpiration. 

As in other rheumatic diseases, there are often affections of the 
heart, either endo- or myocardiac. Also rheumatic arthritis or chorioiditis 
is frequent in the anamnesis. 

BECHTEREW originally believed the disease to be an affection of the 
nerves, but according to what we now know about it the nervous symp- 
toms play only a minor réle. They consist chiefly in pains localized to 
the ischiadic and femoral regions and in costal neuralgias. These neural- 

c pains eften become projected to interior organs gs give rise to mis- 
taken diagnoses by simulating renal, abdominal or cardiac affections. 
Now and then neuritis may occur, determined by pr nsion of inflam- 
matory processes to the nerve branches, whose dorsal ramifications in 
the thoracic and cervical regions pass very close to the intervertebral 
articulations. 

Since the affection is not in itself lethal and chiefly attacks indi- 
viduals in the younger age classes, the cases that come to pathoanatomic 
examination will most often be far advanced. There will then, asa rule, be 
found osseous ankylosis of the intervertebral joints in the whole vertebral 
column, or, at any rate, in the greater part of it, and in most cases also 
of the costovertebral and costotransverse joints. Also ankylosis in the 
iliosacral joint is a rather constant finding. But besides these changes 
there is very often extensive intervertebral ossification of the ligaments 
of the vertebral column, changes in the intervertebral disks and osseous 
changes in the vertebrae. 

Owing to these severe changes, which represent the terminal phase 
of the disease, there is little opportunity for forming an estimate respecting 
the development of the affection. It 1s therefore fortunate that descrip- 
tions exist of a small number of cases which were examined in a com- 
paratively early stage (StvEN, 1903; GuENTz, 1933; KLINGE, 1934). 

From the findings of these authors it appears that the earliest de- 
monstrable phenomenon is arthritis of an inflammatory character in the 
intervertebral joints; there are accumulations of lymphocytes in the 
synovial membranes, and from the border of the joints a pannus grows 
in over the partly degenerated intervertebral cartilage, destroying it 
from the surface; and also the osseous surface of the joint is super- 
ficially arroded. Gradually, the whole joint becomes filled with such 
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granulation tissue, and this is transfcrmed into a more fibriller con- 
nective tissue. In this fibrous ankylosis, a development cf bone takes 
place by invasion of osseous tissue from the surfaces of the adjoining bones 
and from the borders of the joint, and thus the ankylosis becomes osse- 
ous. This development takes place gradually, and both in the fibrous 
and the osseous ankylosis there may be lying remnants cf the normal 
joint-elements: islands of undamaged cartilage or perhaps cartilage- 
covered remnants cf the free joint cavity (KREBS; according to WuRM). 
In the osseous ankylosis there may, besides, be cicatrices from connective 
tissue. 

In the cases examined, the degree of development of the articular 
changes was more or less the same in most of the intervertebral joints. 
They seemed to be somewhat more advanced than in the costovertebral 
and costotransverse joints; but the changes in these were of the same 
character. 

With regard to the iliosacral joints in the early stages of the disease 
no examination has been made; but the roentgenologic findings make it 
reasonable to suppose that changes of a similar character set in at an 
early period also there. 

In the more advanced cases with osseous ankylosis there is most often 
found a development of bone also in the ligamentous apparatus of the 
vertebral column. This new bone formation is of various intensity and 
extent in the different ligaments; most frequent and as a rule most 
developed, in the ligamenta flava, especially in their lateral part, which 
lies near the intervertebral joint. It is also frequent in the inter- and 
supraspinous ligaments; whereas the ligamenta intertransversaria re- 
latively seldom undergo osseous transformation. 

Also in the anterior longitudinal ligament there is frequently seen 
a similar transformation, which is stated most often to begin in its lateral 
part, close to the roots of the arches (WuRM). The degree of the develop- 
ment can vary a great deal, from fine, superficial osseous streaks in the 
otherwise fibrous ligament to a massive shell of bone covering both the 
bodies of the vertebrae and the intervertebral disks. From GUENTz’s 
studies it appears that this osseous transformation begins in the liga- 
ment itself but rather soon at the level of the intervertebral spaces 
involves the fibrous elements of the disk (the annulus fibrosus), whose 
superficial layers become osseously transformed. After a development of 
connective tissue has replaced the fibrocartilaginous, this formation of 
bone can gradually extend to deeper and deeper layers. 

The cause of this bone formation is uncertain. Some authors speak 
of a special tendency to ossification of the connective tissue in these 
patients, owing to a »fibrositis» or something of that kind; others think 
that the osseous development is secondary and takes place in the liga- 
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ments which have undergone degeneration as result of the fixation of 
the vertebral column. GuUENTz is the only one who has examined this 
matter histologically. He says that no signs of inflammatory processes 
can be demonstrated in the ligaments, but that there in these is seen 
a deposition of calcareous matter, the place of which is later taken by 
new formed osseous tissue. This negative finding does not altogether 
exclude the possibility that the depositions of lime may be due to a 
preceding inflammation; because rheumatic foci in rather short time 
may become the seat of such (KLINGE). That the osseous changes as a 
rule occur chiefly in the parts of the ligaments nearest to the affected 
joints (WuRM) would seem to indicate that the changes are of inflamma- 
tory character; but until the matter shall have been studied further we 
must consider this question as unsolved. 

At the same time as these changes take place, the fibrocartilaginous 
tissue in the central part of the disks degenerates, probably owing to 
failure of the fluid-supply by which the avascular tissue is nourished, 
and which normally is maintained by the movements of the vertebral 
column. From the upper and nether surfaces of the vertebrae, streaks 
of connective tissue and bone then invade the degenerated tissue of the 
disks, supplanting it partly or entirely. That the vertebral interspaces 
do not become narrowed, as it is the case in simple fibrous degeneration, 
is probably because the distance between the vertebrae has by that time 
become fixed as result of the articular and ligamentous changes. 

In the cases where there is marked osseous transformation of the 
ligaments, changes are often seen in the bony structure of the vertebral 
bodies. The cortex, especially anteriorly, but also along the sides, be- 
comes thickened, and at the same time the central part of the bodies 
becomes rarefied. Together with the ankylosis of the intervertebral 
joints and the ossification of the ligaments of the arches, this transforma- 
tion gives the entire vertebral column a structure reminding of a long 
tubular bone; a formation to which the ankylosed vertebral column 
statically is analogous. 

Frequently the pathoanatomic examination also discloses other signs 
of rheumatic affections: pericardiac changes, rheumatic cardiac affec- 
tions, and affections in other joints (shoulder, hip, knee) corresponding 
to rheumatic polyarthritis; and the disease is probably with good reason 
considered to be a rheumatic affection, though the question of its exact 
place in the rheumatic system is not finally settled. 

As it might be expected, the pathoanatomic findings agree fairly 
well with the roentgenologic picture; but in several respects there is 
nevertheless an apparent disagreement; which may be due partly to the 
fact that pathoanatomic changes, even when they are fairly pronounced, 
only to a slight extent are capable of altering the roentgenologic ap- 
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Fig. 1. Ileo-sacral joint with initial changes (Stage I). The articular surfaces are on the 
left side slightly blurred, on the right the articular designs are somewhat more effaced. 
Osseous deposits with sharp outline, similar to an exostosis at the anterior superior 
iliac spine. Further a solitary intervertebral bone-formation between the fourth and 
fifth lumbar vertebrae. (Case 6. — Subjective symptoms for about 6 months). 


pearance of the bones and joints, partly to the manner in which the 
roentgenologic picture reveals changes to which the pathoanatomy has 
not attached essential importance. 

In the early stages, the disease is difficult to recognize roentgenolo- 


gically, and the changes in the vertebral column itself, — to which the 
patient refers his complaints, — are often slight and rather uncharac- 


teristic. For the question of the diagnosis it was therefore a great step 
forward when KREBs in 1930 pointed out that there in this disease often 
are roentgenologic changes in the iliosacral joint. That this is so has 
since been confirmed by Swaim & KuEHN (1932), BUCKLEY (1935), 
Scott (1936), Lassen (1939), ForREsTIER (1939) and EBBENHORST 
TENGBERGER (1941), who all affirm that these changes are a very early, 
very constant and characteristic finding. 

The changes manifest themselves, early in the disease, in the form of 
scattered, slightly cloudy opacities in the osseous tissue about the ilio- 
sacral joint. At the same time there is a slight, spotty decalcification of 
the subchondral osseous tissue, also with very vague and blurred de- 
marcation (Stage I). Confluence of several small rarefactions may re- 
sult in apparent increase in the width of the articular interspace, — ac- 
cording to ForrEstTiER most often of its lower part. At the same time 
as the decalcification spreads in some places, the compactness becomes 
greater and more extensive in others, and in several places small bridges 
of compact osseous tissue are sent across the articular interspace (Stage 
II). As the disease gradually advances, the new bone formation pre- 
vails, and the articular design is effaced by a new-formed, slightly com- 
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Fig. 2. Fig. 3. 
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Ileo-sacral joint with superficial, confluent arrosions of the articular surfaces, 
spotty decalcifications and blurred sclerotic osseous reaction. The articular 
interspace apparent increased in width. 
Fig. 3. Ileo-sacral joint with osseous ankylosis. 


pacted osseous tissue, through which remnants of the outlines of the 
articular surfaces and the above-mentioned small rarefactions can often 
be seen, however. In older cases, every vestige of the joint may be ef- 
faced, so that there in its place is found a spongy articular design (Stage 
III). As a rule, these changes appear most clearly in good frontal roent- 
genograms of the pelvis. lt is true that in this projection the articular 
surfaces are taken obliquely; but as the above-mentioned rarefactions 
often are so small that they occupy only a very small part of the height 
of them, they will, as a rule, be brought out more clearly in this manner 
than in special films of the joint, where the interspace is laid free by 
rotation. Sometimes such special views may be of value, though; especi- 
ally to demonstrate the small bone bridges covering the joint, and to 
demonstration of the complete or greatly advanced ankylosis. As the 
destructive processes in the iliosacral joint always are confined to a super- 
ficial arrosion, there is no deformation cf the pelvis, such as may be the 
case in the healing of a tuberculous sacrocoxitis. This, together with the 
fact that the changes as a rule are bilateral, will serve as guide for the 
diagnosis both from the simple and the tuberculous type of that disease. 

In a material examined by myself, of 31 cases of ankylopoietic spon- 
dylarthritis (28 male and 3 female), such changes could be demonstrated 
in all the cases. It was noticeable here that though the degree of their 
development on the whole seemed to be more advanced the longer the 
affection had been present, there were also a considerable number of 
cases with shorter clinical anamnesis in which there were severe destruc- 
tive and hyperplastic changes; and, conversely, a few cases with long 
anamnesis and only slight articular changes. 
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Of 9 cases with a subjective anamnesis of up to two years, 5 showed 
changes corresponding to stage I, while the changes in the other 4 cor- 
responded to stage II. Of 10 cases of two to five years’ duration, 1 showed 
stage I, 5 stage II and 4 stage III. Of 12 of over five years’ duration, 
2 showed stage I, 6 stage II, 4 stage II]. The explanation of this must be 
partly that the rate at which the disease progresses differs in the dif- 
ferent cases, partly that the subjective symptoms in the beginning may 
be so slight that the patient does not notice them until the pathologic 
changes have reached a rather considerable degree of development. As a 
rule, the development is more or less the same in both sides, but also an 
asymmetric or almost entirely unilateral development may occur. 

Ankylosis of the iliosacral joint is mentioned in a number of patho- 
anatomic descriptions of severe cases of ankylopoietic spondylarthritis, 
but in others the joint is described as being free (FRAENKEL). In the 
three reports of fresh cases referred to above, the conditions in this joint 
are not mentioned. On the basis of the roentgenologic findings there 
should, however, be justification for believing that it practically always, 
and rather early, becomes the seat of pathologic processes similar to nee 
in the intervertebral joints. That the changes in the iliosacral joint, 
suggested by Scort (1936), should be a primary focus for the cate 
affection which causes the changes in the higher parts of the vertebral 
column, seems little probable. 

As the changes in ankylopoietic spondylarthritis both according to 
the literature and according to our own experience are not only extremely 
constant but characteristic for the disease, they must be considered of 
the greatest importance for the diagnosis. 

Much less important, diagnostically, are the irregular osseous depos- 
its which’ sometimes can be demonstrated in the bones of the pelvis (the 
pubic bone, the ischium and at the iliac crest). In the first place their 
appearance is less characteristic, in the second place they occur less 
constantly and often later in the disease than the changes in the ilio- 
sacral joint. Their presence has been called attention to by Kress, 
among others, who points out that they often have their seat at the point 
of insertion of tendons and aponeuroses. The picture of these formations 
is somewhat various. In some cases the surface of the bone is unsharp 
and effaced, because it at the same time is the seat of a woolly opacity 
and very small rarefactions; this picture must be considered as an ex- 
pression for simultaneous destructive and new bone-forming processes. 
In other cases the changes have more the cuaracter of exostoses, with 
typical cortex and a sharper outline. In one case the patient complained 
of persistent pain and tenderness corresponding to the anterior inferior 
iliac spine. At roentgen examination, a very delicate effacement of the 
contour of the bone was demonstrated. At another roentgen examina- 

13—450088. Acta Radiologica. Vol. XXVI. 
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Fig. 4. Unsharp osseous formations at the iliac anterior inferior spine and woolly, 
effaced surface of the schiatic tuber. 


tion, two years later, there was in the same place found a formation, re- 
sembling an exostosis, with distinct cortical border. On the basis of this, 
there is reason to suppose that the last-named form may represent a 
healing phase of the first mentioned, more florid changes. The patho- 
logic anatomy does not tell us anything about the nature of these forma- 
tions, though. Kress thinks that they are expression for an inflamma- 


tion in the connective tissue — a fibrositis; — and it is reasonable to 
believe that they are akin to the sporular formations which may occur 
at other tendon attachments — the calecanean tuber, for instance — 


where an inflammatory process in the connective tissue both may cause 
pain and give rise to periosteal bone reaction (GESCHICKTER & COPE- 
LAND). 

In the literature there are no statements about how frequently these 
changes occur. In my material they were found in 11 of 31 cases, at 
different stages of the disease. They may be found well developed already 
at the same time as the appearance of the first subjective symptoms, or 
not develop until later in the disease. 

The changes in the vertebral column play only a minor réle from the 
diagnostical point of view. It is true that the pronounced changes are 
very conspicuous and highly characteristic; but they do not occur until 
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rather late. The initial changes, on the other hand, are extremely vague 
and uncharacteristic, and are therefore often misinterpreted. 

As an early change there is sometimes seen a slight halisteresis of the 
vertebrae, in connexion with slight blurring of the outlines of the bodies 
of these. These changes, which are seen only in lateral views, may be 
localized to two or three or some few vertebrae, and the picture may 
look as if it were the result of a slightly unsteady exposure; but also 
more extensive halisteresis of the vertebral bodies is frequently seen. 

A slight straightening-out of the normal lumbar lordosis is a very 
frequent ‘finding already i in the early stages of the disease; but in many 
cases there is neverthe less a certain, demonstrable backward curvature 
of the lumbar spine. In the thoracic region, a number of cases of a fairly 
large material will show a high situated, arcuate kyphosis, as a rule 
supplemented by a marked, compensatory cervical lordosis. As a rule, 
neither wedge-shape of the vertebrae nor any other roentgenologic 
changes can be demonstrated as cause of these changes in posture. The "Vy 
are mostly found in patients whose treatment has not been very in- 
tensive, and the cause of their development is rather uncertain; possibly 
they are due to fixation of the vertebral column in the least painful 
position. 

Changes in the intervertebral articulations are seen in the over- 
whelming majority of cases. In the lumbar region they can sometimes 
be recognized in frontal, in the cervical region sometimes in latera] 
views; but their demonstration in the lumbar region is, as a rule, only 
possible in special views taken in about 45° rotation. Also an analysis 
of the conditions in the thoracic portion of the vertebral column is only 
possible by means of corresponding special pictures; but as the changes 
are, as a rule, most pronounced in the lumbar region, these are often 
omitted for reasons of economy. The articular changes are similar to 
those in the iliosacral joint: a slight densification of the osseous tissue 
of the joint, side by side with a spotty arrosion of the articular surfaces. 
Gradually, the articular design becomes effaced by the growth of small, 
vaguely delimited bone bridges across the articular interspace; which 
little by little gets narrower. In more pronounced cases there is, as a 
rule, total osseous ankylosis; but even in such cases remnants of the 
outlines of the articular surfaces can often be demonstrated, however; 
a feature which corresponds to the remnants of articular interspaces 
demonstrated by GuENTz and Kress. In largely effaced cases there is 
seen a slight bulging of the bone shadow around the ankylosed inter- 
vertebral joint — probably an expression for ossification ot the joint- 
capsule. 

As a rule, the changes occur with about the same uniform develop- 
ment in all the intervertebral joints of the lumbar spine; though per- 
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Fig. 5. Fig. 7. 


Fig. 5. Intervertebral joints with decalcification of the articular processes and unsharp 
outlines of the articular surfaces. 

Fig. 7. Pronounced osseous ankylosis of the intervertebral joints. Lime deposits (or 
ossifications) of the ligamenta flava. 


haps on the whole most strongly developed in the lower. The conditions 
in the thoracic portion have been very little studied; in the cervical re- 
gion the articular changes as a rule set in late, but seem to be of the 
same character as in the lumbar region. 

Simultaneously with the development of the articular changes there 
takes place a deposition of lime and formation of bone in the ligaments. 
In the generally described, classic form, this shows itself in a superficial 
deposition of calcareous matter in the longitudinal ligament, as result 
of which its outline becomes sharper. The extent of this ossification varies 
considerably both in length and breadth; but most often there is seen a 
fine formation of bridges between several adjoining vertebrae, occupying 
a part of their surroundings. As the disease gradually advances, this forma- 
tion of bone increases both in extent and intensity, and in pronounced 
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Fig. 6. Fig. 8. 
Fig. 6. Intervertebral joints with superficial arrosions of the articular surfaces and 
narrowing of the articular interspace. 


Fig. 8. »Classic» superficial lime deposits in the anterior longitudinal ligament. Only 
demonstrable in the oblique projection. 


cases the longitudinal ligament is seen to be completely ossified, so that 
the bodies of the vertebrae and the intervertebral disks anteriorly and on 
both sides are surrounded by a continuous shell of bone. As there is a 
slight arcuate bulging of the ligament at the height of each vertebral 
interspace, the picture of the vertebral column gets an appearance re- 
minding of a bamboo-stick. 

Contrasting to this classic picture of the initial stage, which shows 
a more extensive, but feeble, ossification, is the finding in some early 
cases, in which the changes in the ligament are rather limited in extent, 
but on the other hand highly developed. In these cases there is seen a 
strong, bridge-like formation of bone, which, across the vertebral inter- 
space, connects two adjoining vertebrae. The bridge is sclerotic and often 
very solid — 5 mm. thick, or more. It may form an even arch between 
the edges of the vertebrae or, in the cervical region, a straighter, strong 
bridge of bone; but may also sometimes have the form of a couple of 
pointed beak-like formations, resembling osteophytes, separated by a 
small space which does not give any shadow; possibly non-ossified liga- 
ment. The interior surface of these bridges usually arises from the ex- 
treme edge of: the vertebra; and there is no small, free interval on the 
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Fig. 9 a. Fig. 9b. 


Fig. 9. Solitary bridge-like bone-formations in the ligaments. 


lateral side, between the edge of the latter and the bone-bridge, such as 
is most often seen in the usual osteophyte formations in spondylitis de- 
formans. Nevertheless, the resemblance to these can be striking. As a 
rule, these bone bridges cover only a small part of the circumference of 
the intervertebral disk, and with a slight turning their appearance often 
changes, so that they are easily identified as ossifications of the ligament. 

Such changes may occur singly, or in small number over various 
parts of the vertebral column with free sections between. They may occur 
alongside of changes in the intervertebral joints or without any such 
being demonstrable. They may be mistaken for osteophytes connected 
with a spondylitis deformans, or for the bone formations that may be 
seen in cases of local, degenerative processes in the intervertebral disk. 
But they can be distinguished from these other formations by the fact 
that the vertebral interspace retains its normal height and that the ap- 
pearance of the bone bridge may change under different projections. It 
is probably the occurrence of such formations that has given rise to the 
supposition that Bechterew’s disease may develop concomitantly with, 
or on the background of a spondylitis deformans (»mixed spondylitis»; 
Kress and others). The occurrence of such a combination must be con- 
sidered as little probable; in my material, at least, there has been no 
such case. 

In cases of long duration, the changes in the ligaments may become 
very pronounced. The intra- and supraspinous ligaments can sometimes 
be seen directly in lateral views, but are also seen in frontal views, as a 
very opaque streak in the median plane, where the normal limits of the 
spinous processes no longer can be demonstrated. In the lumbar region, 
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Fig. 11. 
ig. 10. Solitary beak-like bone-formation in the ligaments. 
ig. 11. A few bone-formations of different types. 
ig. 12. Lime deposits in the posterior atlanto-occipital ligament. 


the ossification of the ligamentum flavum is in oblique projection (45° 
rotation) seen as an opaque posterior shadow of the spinal canal. 

Occasionally, there is ossification also in other ligaments, — for in- 
stance, in the iliolumbar, which can hardly cause much discomfort to 
the patient; and in the atlanto-occipital ligament which seems to be 
rather uncommon, but, on the other hand, is a source of great dis- 
comfort by hindering the forward inclination of the head. 

Beside these very profound changes in the ligaments, there are de- 
scribed transformations in the structure of the osseous tissue, with 
strengthening of the cortex anteriorly and increase of the halisteresis 
centrally and dorsally. Moreover, it must be expected that the osseous 
transformation of the nuclei of the intervertebral disks may be de- 
monstrable. 

The changes which in severe cases take place in the joints of the 
extremities are not different from those seen in rheumatic polyarthritis. 
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In the milder cases there is more or less halisteresis of the bony parts of 
the joints, without demonstrable narrowing, or perhaps a slight narrowing 
of the articular interspace. In severer cases there is, besides, a slight, 
superficial arrosion of the bony articular surfaces. In some cases there 
is a moderate development of osteophytes at the borders of the joints, 
perhaps also a slight thickening of the articular surfaces, but no marked 
sclerosis, as in arthritis deformans. In the severest cases there may be 
fibrous or osseous ankylosis, especially in the hip-joint. 

In one case, a man aged 29 years, in whose hip- -joints there were rather 
severe, superficial arrosions and narrowing of the articular interspaces, 
there was after roentgen treatment seen a very marked sclerosis of the 
bony portions of these joints, with subchondral cysts, narrow articular 
interspaces and large marginal osteophytes; in other words, a picture 
exactly like that of an arthritis deformans. 

As the patients in the early stages of the disease as a rule complain 
of pains in the back and loins, and are therefore often sent to have these 
organs examined roentgenologically, it is important, in order to recognize 
the disease, to know how polymorphous the roentgenologic picture of 
its early stages may be. As illustration of this, I shall briefly describe the 
roentgenologic findings in 8 cases, in which the patients were examined 

early in the course of the disease; and with regard to 4 of them, who 
were observed for a considerable period, show how the changes developed. 


Case 1. — Male, aged 22 years. — 1933: Subjective symptoms of about 1 year’s 
duration. Iliosacral joint, stage I. The vertebrae of the thoracic and lumbar regions 
deficient in lime, their outlines curiously effaced and un-sharp. On the under surface of 
L II, 2 cartilage islands; the corresponding vertebral interspace slightly lower than the 
others. Beak- -shaped osteophytes on right side, between T [X and X. — 1934: Super- 


ficial calcification of ligaments L ITI—IV. — 1936: In lumbar region several strong, ar- 
cuate bone bridges and some fine, superficial calcifications of the ligaments; surfaces of 
intervertebral joints much effaced. — 1939: Articular interspaces in both hip-joints 
narrowed and the articular surfaces superficially arroded; suggestion of osteophytes at 
borders of the head of the femur. — 1940: Contour of sciatic tuber effaced. — 1944: 


Severe sclerosis of acetabulum, less severe of head of the femur; narrowing of vertebral 
interspace; subchondral cysts and marginal osteophytes; the picture that of a pro- 
nounced arthritis deformans. High grade ossification of ligaments in entire vertebral 
column as far as to the epistropheus; osseous ankylosis of intervertebral joints. 


Case 2. — Male, aged 26 years. — 1937: Subjective symptoms for about 1 year. 
Iliosacral joint, stage II; thoracic and lumbar regions normal. — 1939: Contours of ar- 
ticulations in some of the intervertebral joints in lumbar region slightly effaced; moderate 
halisteresis of vertebrae. — 1943: Iliosacral joint completely effaced. Great changes in 
intervertebral joints of lower lumbar region. Slight, superficial calcification of ligaments. 


Case 3. — Male, aged 24 years. — 1937: Subjective symptoms of about 1 year’s 
duration. Lower thoracic vertebrae slightly wedge-shaped; on inferior side of T XII a 
cartilage island; the corresponding vertebral interspace seems to be just slightly nar- 
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rowed. Contours of lower thoracic and upper lumbar vertebrae slightly effaced, especially 
on the surfaces and anteriorly. Moderate halisteresis. Pelvis not examined. — 1938: 
Iliosacral joint, stage II. Lumbar region as before. — 1939: No demonstrable changes 
in intervertebral joints of lumbar region. At T XII/L I a very delicate, superficial cal- 
cification of ligament on left side. — 1940: Articular surfaces of intervertebral joints in 
lumbar region slightly effaced, with small rarefactions and opacities. — 1942: Changes 
in intervertebral joints more pronounced. Hip-joints show slight decalcification, but no 
destructions. Slight effacement of bone contours of right anterior inferior iliac spine. — 
1944: Ossifications in ligaments increased in degree and extent. The changes in the in- 
tervertebral joints still more pronounced. At right anterior inferior iliac spine, a bone 
spur resembling an osteophyte. 


Case 4. — Female, aged 32 years. — 1938: Indefinite subjective symptoms of 3 
years’ duration. Vertebrae slightly deficient in lime. In the lumbar region, there are in 
one oblique projection seen three delicate, superficial ossifications in the ligament. The 
articular surfaces of the intervertebral joints rather narrow and slightly effaced. The 
iliosacral joint, stage III. Articular interspace of right hip-joint narrowed. — 1944: Con- 
ditions more or less unchanged. The changes in the intervertebral joints as well as the 
ossifications in the ligaments now slightly more pronounced. 


Case 5. — Male, aged 24 years. — 1944: Slight subjective symptoms of 3 years’ 
duration. No sure halisteresis of the vertebrae. On L IV/V and L II/III, spur-like osteo- 
phytes on right side; in oblique projection a superficial ossification in the ligament. At 
T XII/L I, a delicate, superficial ossification of the ligament. Between C V and C€ VI, 
on the anterior side, a strong, flat bridge. The intervertebral articular interspaces narrow, 
the surfaces arroded. Iliosacral joint, stage I. 


Case 6. — Female, aged 26 years. — 1944: Subjective symptoms of 6 months’ 
duration. Between L IV and V, T XII and L I, and T XI and XII, three rather large 
osteophyte bridges, partly arcuate, partly thorn-like. In the iliosacral joint chiefly uni- 
lateral changes, stage I. 


Case 7. — Male, aged 21 years. — 1944: Subjective symptoms of about 2 years’ 
duration. Delicate superficial ossification of ligaments at L I[V/L V. Intervertebral joints, 
nothing surely abnormal. Vertebrae, normal. [liosacral joint, stage I. 


Case 8. — Male, aged 23 years. — 1944: Subjective symptoms of about 1 years’ 
duration. Vertebral column, no demonstrable changes. Iliosacral joint, stage I. 


The roentgenologic picture of Bechterew’s disease is thus extremely 
various. In advanced cases, the diagnosis is, as a rule, clear; in the early 
cases it is difficult. The subjective symptoms are nearly always localized 
to the lower or middle part of the vertebral column. Even on careful 
inspection of the latter it will often be impossible to demonstrate any 
sure pathologic changes; or these may be so indefinite that they are over- 
looked. The incipient slight, diffuse decalcification is difficult to de- 
monstrate; the beginning destructions in the intervertebral joints are 
in themselves characteristic enough, but not very conspicuous, and 
must also reach a certain dev elopme nt before they can be demonstrated, 
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and they always require projection in oblique diameter. The delicate 
ossifications in the ligaments which extend in an arch across one or 
several vertebral interspaces are a fairly sure and characteristic sign, 
but can often only be demonstrated in one certain projection. The pres- 
ence of a few strong ossifications in the ligaments, perhaps of osteo- 
phytic character, without concomitant changes in the height of the ver- 
tebral interspaces, is certainly not characteristic, but should nevertheless 
make one suspect ankylopoietic spondylarthritis, especially in the case 
of young subjects. The surest and earliest roentgenologic sign is the 
changes in the sacroiliac joint, because these are very characteristic and 
extremely constant. 

The conclusion of this is that it is advisable in all cases of uncharac- 
teristic pains in back and loins of any considerable duration in young 
men to examine the sacroiliac joint; and the same should be done if 
isolated, uncharacteristic bridge formations are found higher up in the 
vertebral column. Where it, roentgenologically, only is a question of 
verifying the diagnosis of Bechterew’s disease, it will, as a rule, be suf- 
ficient to take roentgenograms of these joints. 


The treatment of Bechterew’s disease involves a threefold task: the 
treatment of the rheumatic affection which is the presumable cause of 
the affection, the treatment of the stiffness of the back and joints, and 
the attempt to relieve the pain. 

With our present knowledge of the disease, the treatment will be 
chiefly medicinal and physicotherapeutic; but beside medicamental, 
dietetic and physicotherapeutic measures also surgical, orthopedic and 
radiotherapeutic elements enter into the treatment. The methods em- 
ployed in different places vary considerably and shall not be discussed 
here except to say that the simultaneous attempt to overcome the stiff- 
ness and the pain often presents an almost insolvable task for the thera- 
peutist, because an active cinesitherapy often exposes the patient to a 
recrudescence or worsening of the state of pain, while, conversely, the 
affection in many cases seems to have a tendency to complete healing of 
the rheumatic infection and regression of the pain at the same time as 
the fixation becomes more extreme. 

It is therefore of no little practical value that it in many cases is 
possible by suitable irradiation with roentgen to relieve the patient 
completely, or at least to a very great extent, both of the spontaneous 
pains from which he suffers when at rest and of the pain caused by move- 
ments. Not only the pains in the back, but also those in the basal joints 
are influenced by the treatment. 

That roentgen treatment may have this favorable effect is mentioned 
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in 1930, by ALTscuuL, who had treated a single case. In 1934, HAENISCH 
reported the good results of roentgen treatment of 13 cases, most of 
them severe. In 12 of them, the condition improved considerably, and 
only in one no favorable effect could be observed. The patients stated 
that the pains got less and had at the same time the feeling that the 
mobility got better both in the back and in the affected joints of the 
extremities. In several of the cases the pains returned, but also these 
recurrences responded well to renewed treatment, and also the patients’ 
general condition bettered considerably. The ankylosing process went 
on, however, despite the apparent improvement; though perhaps more 
slowly than before the treatment. 

Also KEHMEN (1937) speaks of the good effect of roentgen treatment. 
Of 77 cases treated, 67 showed improvement; ar of the 10 in which 
no immediate effect was observed, 5 were found to have become better 
when examined 4—6 months later. This after-examination also showed 
that the improvement was lasting. KEHMEN found that not only did the 
pains become less as result of the irradiations, but on objective examina- 
tion also the mobility of the back was seen to have become considerably 
better and the respiratory movements larger. 

Scorr (1935—36) mentions the usefulness of roentgen treatment in 
ankylopoietic spondylarthritis, but without, at that time, giving any 
details of his results. The same is the case with a number of other writers: 
SNYDER (1929), Kress & VENTz (1934), GRaBOwsKI (1937), Touw 
(1938), KersLey (1939), KUEHLMANN (1939), KAHLMETER (1941), Vv. 
PANNEWITz (cit. by KreBs) and BorExHmM (cit. by Kress). 

EBBENHORST TENGBERGEN & DEKKER (1941) give an account of 27 
treated cases, with statement of technic and results. Marked improve- 
ment was registered in 16 cases, moderate improvement in 2; and in 4 
cases there was also objectively demonstrable improvement of the mo- 
bility of the back. In most of the cases there was, moreover, a tendency 
to fall in the blood sedimentation rate; a circumstance indicating that 
a healing process has set in. 

The irradiation technic and dosage used by the different authors whose 
communications give any details in this respect, seems to have been 
more or less the same. 

HAENISCH recommends irradiation on 3—4 fields along the vertebral 
column, perhaps also on 1 or 2 fields over the iliosacral joint. Size of 
fields, 10 < 15 cm., perhaps 10 x 12 cm.; dose, 5 130 r to each field; 
filter, 0.5 mm. Cu. + 1 mm. Al.; half layer value, 0.9 mm. Cu. Interval 
between treatments, 5—10 days. Also with a dose of 65 r x 10, good 


results are obtained. The series is repeated after six months, but other- 
wise the dosage is varied according to the demands of the individual 
case. 
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KEHMEN irradiated the vertebral column and the iliosacral joint 
with small inflammatory doses of 75—100 r without obtaining any im- 
provement. With doses of 200—250 r x 2 to each field, at intervals of 
two weeks, good effect was obtained. He used 3 rather large fields. 

Von PANNEWITz uses 2 large fields on the back and irradiates with 
‘/, skin erythema dose X 3, at intervals of 8 days. 

Scott gets, in early cases, good effect by using one large field over the 
iliosacral joint and comparatively low dosage; but gives no further details. 

EBBENHORST TENGBERGEN & DEKKER use 4 fields on the back: 1 
crosswise, covering both sacroiliac joints, and 3 lengthwise, covering the 
rest of the vertebral column. To the fields corresponding to the seat of 
the lesion, they give doses of 200 r, with two days’ interval between 
sittings (irradiation factors: 180 kv., 0.8 mm. Cu.). The treatment is 
repeated twice, with an interval of two weeks between; if necessary 
once more after six weeks. In a few cases still another repetition later. 
According to a more specified account, the doses are, on the average, 
somewhat lower, to most of the fields between 400 and 600 r; but total 
doses of 900—1,300 r are seen to have been used in several cases. 

As the existing communications thus, on the whole, speak for the 
good effect of roentgen treatment in this disease, we have since 1940 
used this therapy in our services in 15 cases, 13 male and 2 female. Eleven 
of them were referred to us from the People’s Sanitarium of the Danish 
Red Cross, at Hald. All the cases have been clinically well pronounced 
and, on the average, rather severe; not less than 11 of them showing, 
besides the affection of the back, marked changes in the joints of the 
extremities. In 2 of the cases, the subjective symptoms were of up to 2 
years’ duration, in 3 they had been present for from 2 to 5 years, in the 
other 10 for 5 years or more. 

Roentgenologically, the diagnosis was verified by examination of the 
iliosacral region, which in all cases showed pathologic changes according 
with those described in the foregoing. Beyond this, roentgenograms of 
back and joints were taken only so far as thérapeutic reasons made it 
desirable; the present necessity for economy with films obliging us to 
desist from a systematic roentgenologic mapping out of the extent of 
the changes. 

In all the cases, the patients have before or side by side with the 
radiation treatment received an intense medicinal and physicotherapeutic 
treatment, and in the first cases it became the task of the roentgenologic 
service to deal with some local pains against which other therapies had 


‘ In a later paper, in which he stresses the importance of the early recognition of 
the disease, Scorr describes the technic of the “‘wide-field radiation”’ preferred by him, 
and relates the results obtained (S. G. Scorr: A Monograph on adolescent Spondylitis 
or ankylosing Spondylitis. Oxford University Press, London, 1942). 
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proved ineffective. As the roentgen treatment was found to have a very 
good effect on these, the field was extended, so that a number of the later 
cases have been given at the same time an analgesic irradiation and an 
actively mobilizing treatment of the affected joints. In the application 
of the latter we have not aimed particularly at restoring mobility in the 
lower part of the vertebral column, where there in most of the cases 
were severe changes; because the rigidity there plays a relatively minor 
role for the patient’s ability to get about. On the other hand, we have 
considered it of great importance to preserve some mobility in the cer- 
vical region and the atlanto- -occipital joints, just as it is of immense 
importance that the mobility in the hip- and shoulder joints does not 
become seriously restricted. Also in this respect, the roentgen treatment 
has proved of great use, because it reduces the pain in the joint and thus 
permits freer movement and a more active therapy. 

Fourteen of the patients had, in spite of medicinal-physicotherapeu- 
tic treatment for a considerable period, rather severe pains in the loins 
and back, partly also in the neck. These were given irradiation cor- 
responding to the seat of the pain, to medial fields, 10 X 15 cm., on the 
back; maximum, 4 fields, the lowest as a rule transversely, corresponding 
to the iliosacral joints. The irradiation has been given with single doses 
of 150—200 r (180 kv., 1 mm. Cu.-+ 1 mm. Al.). Usually, two such irra- 
diations have been given to each field, and when satisfactory effect was 
not obtained, the series has been repeated after an interval of from 3 
to 6 weeks. In all the cases, there has rather soon been subjective im- 
provement, and the pains have diminished considerably. Nine patients 
also had considerable pains in one or both hips, and the movements in 
these joints were much restricted; in 7 of them there were distinct, or 
even very distinct, roentgenologic changes in the joints involved. In 
these cases, similar doses, 150—200 r X 2, were given to 2 fields of 
8 < 10 cm., an anterior and a posterior, over the hip-joint. In 4 patients, 
one or both of the shoulder-joints were affected; these were treated in 
the same way; 2 fields, an anterior and a posterior, and the same doses. 
In 2 cases a very refractory affection in the knee, and in one case per- 
sistent pain and tenderness in the region of the anterior inferior iliac 
spine, were treated. 

In all the cases in which this therapy was employed, the patients 
stated that they soon felt better and that the pain diminished consider- 
ably. In the lower part of the vertebral column there was, objec tively, 
no increase of the mobility; but in its upper part movement became in 
several cases easier. In the hip- and shoulder-joints the mobility became 
on the whole a great deal better, and both the gait and the arm move- 
ments freer. Of ‘the respiratory movements, no systematic examination 
was made. 
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The primary result of the treatment was thus very satisfactory. That 
it was not altogether passing was shown by a follow-up examination of 
10 patients, after 1 to 4 years. Four of these presented themselves in 
person, while 6 gave information about their condition in reply to a 
questionary sent out. Nine of the 10 stated that the subjective improve- 
ment experienced had kept up; in many cases it had even gone forward. 
There was little pain, the mobility in the joints of the extremities was 
good, as well as the ability to use arms and legs; and although the ca- 
pacity for work was reduced, they were all able to have some occupation 
or other. Only in one case was the result unsatisfactory; the patient con- 
tinued to have pains in the back, the loins and the hips, and was prac- 
tically incapacitated for work. In this case the treatment had not been 

arried through to the planned extent, though; because the patient for 
social reasons interrupted it before an intended supplementary treat- 
ment series could be undertaken; and according to our present experience 
the dose he had until then received was lower than what the case pre- 
sumably required. 

Whether the roentgen treatment beside the analgesic effect has any 
influence on the pathologic processes to which the affection is due, can- 
not be said with certainty. As these processes are of inflammatory nature, 
it is beforehand likely that something of the kind may be the case. In the 
present material we have not found anything, however, which might be 
claimed as supporting such a hypothesis; neither does the literature on 
the whole contain anything on which it might be based. As the disease 
is so slowly progredient, and its clinical picture so various, it will require 
statistics based on large materials, with a long observation time, to 
elucidate this problem. It is worthy of note, though, that in the majority 
of EBBENHORST TENGBERGEN & DEKKER’s material there was a con- 
siderable fall in the blood sedimentation rate, which might point to a 
healing tendency of the affection. 

In what manner the roentgen treatment produces its effect is on the 
whole not clear. It is possible ‘to imagine that the irradiation, in analogy 
with what is the case in the treatment of polyarthritis and arthritis 
deformans, causes a change in the circulation which in some way or 
other influences the conditions in the tissues (accumulation and, second- 
arily, destruction of lymphocytes, change in the acid-base balance, or 
something similar); or perhaps an action on the sympathetic system. 

Our knowledge respecting these subtle matters is still much too small, 
however, to enable us even to surmise in what manner the effect is pro- 
duced. It is probable that it is not confined to the affected joint, but 
extends also to its surroundings (the joint capsule, tendons, muscle at- 
tachments, etc.), whence the pain, at least partly, may arise. That some- 
thing like this may be the case seems to be indicated by the following 
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observation. In a patient who complained of very severe pain corre- 
sponding to the right anterior inferior iliac spine, roentgen examination 
showed at that point a very slight blurring of the contour of the bone. 
After irradiation with 300 r the pain rather soon disappeared. Two years 
later, roentgen examination showed in the same place a strong bony 
spur-formation corresponding to the starting point of the rectus femoris 
muscle. It is probable that the pain of which the patient complained was 
caused by an inflammatory process in the connective tissue of the tendon 
and the adjoining periosteum. 

The possibility cannot be excluded that some of the pains may be 
due to inflammatory changes in the roots of the nerves, especially in 
thoracic region, where the posterior branch of the spinal nerve passes 
immediately lateral to the intervertebral joints. The pains may be of 
markedly radiating character, and may occasionally give rise to symp- 
toms apparently referable to affections in internal organs (kidney, bile 
passages, heart). When such pains are made to cease by irradiation of the 
back, the readiest explanation seems to be that their cause is a local 


neuritis. I have myself in one instance, — in a 32-year old male patient, 
who presented no other cardiac symptoms, — seen anginoid pains dis- 


appear after a light irradiation of the thoracic spine. Also the irradiating 
pains which in old cases may occur in portions of the vertebral column 
that are the seat of a massive, osseous ankylosis, are most readily ex- 
plained as being due to neuritis. GUTMANN & WuRM relate, however, the 
occurrence of formations in the spinal canal resembling exostoses and 
arising from the ligamentum flavum. Also the circumstance that, for in- 
stance, the mobility in the shoulder joints often gets better after irra- 
diation of the cervical spine may point the same way; though here the 
possibility of an effect on the muscles or on the sympathetic nerve system 
cannot be excluded. 

Our experiences so far thus accord well with those reported from 
elsewhere, and there is justification for considering the roentgen treat- 
ment as a valuable aid in the treatment of Bechterew’s disease. In itself, 
it is hardly a sufficient therapy, though; but since it by lessening the pain 
makes it possible to employ a more active cinesitherapy, such a com- 
bination will in most cases be preferable. Also in older cases with more 
extensive fixation it renders good service against the often very per- 
sistent state of pain. 

Both theoretical considerations and practical experience give reasons 
for believing that the irradiation may have a favorable action also on 
the underlying pathologic, inflammatory process; but our knowledge 
with regard to this side of the question is as yet only slight, and only 
future investigations will throw full light on it. 
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SUMMARY 


After briefly surveying the pathology of Bechterew’s disease, the author discusses 
the affection from the roentgenologic point of view. With regard to the diagnosis he 
stresses, on the basis of 31 personally observed cases, the constant and early occurrence 
of changes in the iliosacral joints. He points out that the importance of these changes is 
all the greater because the picture which the vertebral column presents in the early 
stages may vary considerably and is, on the whole, little characteristic. He briefly de- 
scribes the changes there and mentions the frequency of the occurrence, on the pelvis, 
of exostosis-like formations and preliminary stages of such. 

After briefly reviewing the results of roentgen treatment of the disease reported 
from elsewhere, he relates the results of that therapy in 15 cases treated by himself. 
He points out that the irradiation not only is of considerable therapeutic value in itself 
on account of its great analgesic effect, but that in combination with medicinal and phy- 
sicotherapeutic treatment it may open a chance for the employment of a more active 
cinesitherapy than would otherwise be possible. The question of whether the irradiation 
is capable of furthering the healing of the underlying rheumatic affection is left open. 


ZUSAMMENFASSUNG 


Nach kurzem Uberblick iiber die Pathologie der Bechterewschen Krankheit be- 
spricht Verf. die Krankheit vom réntgenologischen Gesichtspunkt aus. Im Hinblick auf 
die Diagnose betent er auf Grund von 31 persénlich beobachteten Fallen das bestindige 
und friihe Vorkommen von Veranderungen in den Sakroiliakalgelenken. Er weist darauf 
hin, dass die Bedeutung dieser Verainderungen um so grdésser ist, als das Bild, das das 
Riickgrat in den friihen Stadien gibt, bedeutend variieren kann und im ganzen wenig 
charakteristisch ist. Er beschreibt kurz die daselbst vorkommenden Verinderungen und 
erwahnt die Haufigkeit von exostoseaihnlichen Gebilden und Vorstadien derselben am 
Becken. 

Nach kurzer Ubersicht der von anderer Seite mitgeteilten Resultate bei Réntgen- 
behandlung dieser Krankheit berichtet er iiber die Ergebnisse dieser Therapie bei 15 
von ihm selbst behandelten Fallen. Er betont, dass die Bestrahlung nicht nur an und 
fiir sich wegen ihres grossen analgetischen Effekts von bedeutendem therapeutischen 
Wert ist, sondern dass sie, mit medikamentéser und physikotherapeutischer Behandlung 
kombiniert, eine Méglichkeit zur Anwendung aktiverer Bewegungstherapie eréffnen 
kénnte, als sonst méglich ware. Die Frage, ob die Bestrahlung imstande ist, die Heilung 
des zugrundeliegenden rheumatischen Leidens zu férdern, wird offen gelassen. 


RESUME 


Aprés un bref apercu de la pathologie de la maladie de Bechterew l’auteur discute de 
cette affection en se placant au point de vue radiologique. En ce qui concerne le diagnostic 
il insiste, en se basant sur 31 cas observés personnellement, sur la constance et la précocité 
de l’apparition des lésions au niveau des articulations sacroiliaques. I] fait ressortir que 
l’importance de ces altérations est d’autant plus grande que, aux stades de début, image 
de la colonne vertébrale peut varier considérablement, et que somme toute elle est peu 
caractéristique. I] décrit succinctement les modifications qu’on y rencontre et mentionne 
la fréquence de l’apparition, sur le bassin, de formations semblables 4 des exostoses, ou 
de formations qui en sont les signes avant-coureurs. 

Aprés une courte revue des résultats de la radiothérapie dans la maladie considérée, 
tels qu’ils ont été rapportés d’autres cétés, il communique ceux qu'il a obtenus par ce 
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traitement dans 15 cas qu’il a soignés lui-méme. II reléve que l’irradiation n’a pas 
seulement une valeur thérapeutique considérable en soi, du fait de sa grande action sur la 
douleur, mais que combinée avec des mesures médicamenteuses et physiothérapiques 
elle peut donner une chance de succés 4 la mise en couvre d’une kinésithérapie plus active 
qu'elle n’eit été possible autrement. La question de savoir si l’irradiation est capable de 
favoriser la guérison de |’affection rhumatismale sous-jacente est laissée ouverte. 
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ON RETICULUM CELL SARCOMA IN THE BONES! 
by 


Thomas Rosendal. 


Recent years have brought an increasing number of papers dealing 
with reticulum cell sarcoma (r. s.)* proceeding from the reticulum cells 
in the lymphatic tissue and, therefore, chiefly localized to the upper 
air- and food-passages, the intestinal canal, and the lymph nodes. Some 
cases are on record of a more or less generalized occurrence in the skin 
and subcutaneous tissue. Some papers deal with r. s. with metastases 
to the bones, and a few with primary r. s. in the bones. AHLSTROM (1943) 
has presented a general review of r. s., and in another paper, likewise 
from 1943, dealt with the histological changes in the extralympho- 
glandular manifestation of r. s. (in the naso-pharynx, the spleen, the 
skeleton). 

The designation of r. s. as an individual type of tumor (previously 
classified with various sarcoma types) is partly due to GOORMAGHTIGH 
(1925), and more especially to OBERLING (1928) and RouLET (1930). 

OBERLING regarded the mesenchymal reticulum cell as the primary 
cell for r. s. in the two forms in which the tumor occurs. The undiffer- 
entiated r. s. is composed of uniform, closely packed, large, irregular. 
round-oval cells forming a syncytium with anastomizing fine proto- 
plasmic processes. The nuclei are oval or slightly dentated, the nuclear 
membrane is distinct, and the chromatin content is sparse and finely 
divided. In the differentiated r. s. one observes a development of reti- 
culin fibrils or the cells bound sanguiferous hollow spaces (OBERLING’s 
reticuloendothelioma), or there is a development of hematopoietic pro- 
perties. To OBERLING’s two types of r. s., AHLSTROM (1933) has added a 
third one with polymorph cells among which there may occur giant cells. 

1 Submitted for publication, Sept. 26, 1944. 

2 Reticulum cell sarcoma, as it is called in English and American literature, is here 
abbreviated to r. s. French and German writers speak of reticulosarcoma and retothel- 


sarcoma. 
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The demonstration of reticular structure in the cytoplasm as an 
argentophile fibrillar network has played an important réle in the cha- 
racterization of the differentiated r. s. The reticulum is not pathogno- 
monic, Foor and Day (1925), in a material comprising more than 100 
tumors, having found it as a general and widespread constituent of 
stroma and cells, the tumors of the nervous system being excepted. The 
reticulin fibrils seem to be found in the largest amount in tumors with 
rapid growth, and the occurrence in tumors of endothelial and lymphoid 
origin is emphasized. In slowly growing tumors the reticulin fibrils are 
converted into collagen. In lymphogranulomatotic tissue they are found 
in varying amounts. 

The ability of the mesenchymal primary cell to differentiate ac- 
cording to OBERLING, in myeloid, lymphoid, plasmocytic, monocytic 
and erythroblastic direction explains the occurrence of the differentiated 
r. s. simultaneous with leukemia and allied diseases. OBERLING’s reti- 
culomyelo-sarcoma and_ reticulo-lymphosarcoma, RouLet’s combined 
type with leukemia, and AHLSTROM’s case from 1938 of r. s. with lym- 
phatic leukemia are examples hereupon. Finally, ENGELBRETH-HoLM’s 
cases from 1944, with simultaneous occurrence of r. s. and myelomatosis 
in the bones, confirm the close relationship between the reticulum cell 
and the plasma cell. 

The connection between the localized and, especially, the generalized 
r. s. and the reticulosis, and the difficulty of differentiating between 
these two types of, respectively, malignant proliferation and hyper- 
plasia of the reticulum cells, are questions which have been discussed 
by GOLDZIEHER and Hornick (1931), and by AHLSTROM (1943). It may 
be especially difficult to differentiate between lymphogranulomatosis 
(fibro-myeloid reticulosis (HADFIELD and GaRROopD’s paper 1943)), 
especially when this is atypical, and the polymorpho-celled r. s., as em- 
phasized by AHLSTROM (1933, 1939), since both cases involve reticulum 
cell proliferation and may show development of reticulin fibrils. AHL- 
STROM (1939) advances the suggestion that the sarcoma-like lympho- 
granulomatosis, HoDGKIN’s sarcoma, perhaps should be regarded as r. s. 
HADFIELD and GARROD (1943) share this point of view. Of interest is 
moreover EDLING’s (1938) conception (shared by AHLSTROM (1943)) of 
the lympho-epithelioma as r. s. 

Finally it may be mentioned that WARREN and PIcEeNA (1940) warn 
against the increasingly more frequent diagnosing of r. s. by lymphoid 
tumors, and quote DELBET (1928): »Whether there is not nowadays a 
sort of intoxication which leads one to see more reticulum cell sarcomas 
than there actually are». They point to OBERLING’s description of r. s. 
as the criterion for the diagnosis, and have themselves on this basis 
found only 11 cases of r. s. out of 710 lymphoid tumors. 
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Fig. 1. Fig. 3. 


In accordance with the diffusion of the reticulo-endothelial tissue 
in the organism, and in agreement with the points of view cited above, 
r. s. may occur with widely different localizations and exhibit different 
clinical pictures. Since r. s. in the bones is one of the rarest localizations, 


the following 5 cases of r. s. with bone changes should be of interest. 


Case No.1. The patient is a 58 years old man who for */, years has had pains in 
the right side of the neck when swallowing. Examination at the Radium Centre (J. No. 
22428) 10. 5. 1940 shows the presence of a prominent tumor in the right half of the base 
of the tongue, and a couple of pea-sized lymph nodes at the right angle of the mandible. 
Hgl% 77, 8. R. 81 mm, white blood count 8,120, blood picture normal, W. R. —. Micros- 
copy shows uniform tumor tissue of densely packed cells. The nuclei are polymorph, 
predominantly oval, with sparse chromatin granules surrounded by a small amount of 
cytoplasm which in some places shows fine processes. 

Histological diagnosis: Reticulum cell sarcoma (F. Bane). 

After roentgen treatment the tumor disappears completely. 10. 10. 1941 metastases 
are found in the prostata and the right epididymis with the same histological structure 
as above; these too disappear completely after radiation. 3. 12. 1941 a roentgen examina- 
tion, made because of pain in the right shoulder and the right hip, showed spontaneous 
fracture in the neck of the right femur and the right humerus, and in the adjoining frag- 
ments numerous rarefactions, up to pea-size, as indicative of metastases (fig. 1). The 
pains disappear after roentgen treatment. 24.4. 1942 the patient dies at home due to 
metastases. 
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Case No. 2. The patient is an 81 years old man who for 3 weeks has had pains 
in the left side of the face and left temple. At the Radium Centre (J. No. 29757) there is 
observed (8. 2. 1943) a fist-sized, firm, immovable glandular conglomeration in the left 
supraclavicular fossa, as well as a cherry-sized lymph node at the right angle of the man- 
dible, and another one of walnut-size at left armpit. No tumor is found in the upper air- 
and food-passages. Hgl% 73, 8. R. 30 mm, white blood count 4,160, blood-picture normal, 
W. R. —. Microscopy discloses a uniform tumor tissue of densely packed cells. The 
nuclei are polymorph, predominantly oval, with sparse chromatin granules surrounded 
by a small amount of cytoplasm which in some places displays fine processes. Foor- 
staining shows no reticuline fibrils. 

Histological diagnosis: Reticulum cell sarcoma (F. Bane). 

After roentgen treatment the intumescence disappears completely. 14. 4. 1943 there 
appear metastases in the left axillary nodes, in the nodes at the left angle of the mandible, 
and in the left inguinal nodes. The patient complains of pains along the curvatures and 
in all of the spine. Roentgen examination discloses uniform diffuse rarefaction of the 
spine with moderate compression of the 6th and 8th thoracic vertebral bodies, as well as 
considerable compression of the 11th thoracic vertebral body (fig. 2). 

Death occurs 21. 5. 1943. Autopsy discloses reticulum cell sarcoma in the cervical 
lymph nodes with metastases to the thoracic spine, to the paratracheal lymph nodes, 
and to the lymph nodes in hilus hepatis. 


Case No. 3. The patient is a 76 years old man who is examined at the Radium 
Centre (J. 28091) 29. 7. 1942 because of poor passage of air through the nose and sore- 
ness in the throat when swallowing. Tumor formation is found in the hard and soft palate, 
growing up into the nasal cavity. Hgl®% 72—90, S. R. 16—30 mm, white blood count 
3,240—6,000, blood picture normal, W. R. —. Microscopy discloses a uniform tumor 
tissue of closely packed cells. The nuclei are polymorph, predominantly oval, with sparse 
chromatin granules surrounded by a light amount of cytoplasm which in some places 
shows fine processes. Foor-staining shows a reticulum in among the cells. 

Histological diagnosis: Reticulum cell sarcoma (F. Bane). 

After roentgen treatment the tumor disappears completely. One year later a de- 
velopment of gradually universal cutaneous metastases of the same histological structure 
as above. These too disappear upon radiation, but new ones continue to appear. Roent- 
gen examination then shows gradual metastasis in the right capitulum of the humerus 
(fig. 3), in the right external malleolus, in the 1st right metacarpal bone with spontaneous 
fracture, in the 5th right metacarpal bone, and, finally, on 26. 8. 1944 in the lower one- 
third of right radius and ulna. In all places it is a matter of mottled bone rarefaction 
without new formation of bone. The pains which have accompanied the bone metastases 
have each time disappeared for roentgen treatment. The general condition of the pa- 
tient has been but little affected during the entire course of the disease. 


Case No.4. The patient is a 44 years old man who in 1938 had removed a lymph 
node tumor the size of a hen’s egg below the right angle of the mandible, the tumor 
having developed in the course of 1 year. Microscopy discloses uniform tumor tissue com- 
posed of densely packed, small, atypical, slightly polygonal cells without sign of lymph 
node structure. Most of the cells are lymphocyte-like, but there are transitions to larger 
polygonal reticulum cells. Striae of hyaline trabecular stroma, as well as some mitoses 
are observed, but no giant cells of Sternberg’s type, no leukocytes, and, especially, no 
eosinophile cells. 

Histological diagnosis: Reticulum cell sarcoma (J. ENGELBRETH-HOLM). 

Since 1942 the patient has periodical pains above the loin and out into the hips 
and the thighs. The last: months no pain, but the patient has had paresthesia in the lower 
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extremities as well as incontinence. Upon admission 
to the Department of Neurosurgery, Rigshospitalet, 
(J. No. 5477/44) there are observed, in a thin and 
pale patient, nut-sized lymph nodes on the right side 
of the neck, limited mobility of the lower back, and 
muscle atrophy of the lower extremities. Hgl®% 79, 


Md 8S. R. 53 mm, W. R. - 
Roentgen examination discloses sclerosis of the 


12th thoracic and the Ist lumbal vertebrae (fig. 4) 
with mottled rarefactions as well as destruction of 
the frontal, right and posterior contour of the body 
and of the spinous process, corresponding to Ist 
lumbar vertebra. There is no narrowing down of the 
disc. The roots of the vertebral arch cannot be 
observed. Myelography shows complete spinal block 
at the 3rd lumbar level. Upon operation there is 
found tumor ingrowth in the musculature of the 
posterior side of the spine. Microscopy of tissue from 
here shows only in a few places remnants of cross- 
striated musculature. The preparation consists of 
a stroma of hyalinized connective tissue, in among 
which there are seen small almost roundish cells 
with round dark nuclei of varying size and chromatin 
content. The dominant feature of the picture are the 
closely lying nuclei, which to some degree resemble 
lymphocyte nuclei. The number of blood vessels is 
moderate, and the vascular walls show nothing ab- 
normal; there is no affinity between tumor cells and 
vascular walls. A Foort-stained preparation shows 
a dense network of fine reticulin fibrils through the 
Fig. 4. tumor and in between the individual cells. These fibrils 
are not stained in the vAn-GIESON-preparation. 

Histological diagnosis: Reticulum cell sarcoma (ERNA CHRISTENSEN). 

After roentgen treatment at the Radium Centre (J. No. 34432) the pains disappear 
completely, and the walk as well as the sensibility disturbance is improved. Biopsy is 
applied to the cervical lymph nodes, and microscopy shows practically the same his- 
tological picture as that described for the tumor removed in 1938. The microscopical 
findings have at one time been accepted as representing lymphogranulomatosis, which 
the histological picture suggests in places, without anywhere being typical of this disease. 
The diagnosis should undoubtedly be: 


Reticulum cell sarcoma (J. ENGELBRETH-HOLM). 


The histological picture for the 2 lymph node tumors is not identical with that of 
the tumor in the spine, the latter tumor being essentially polymorph. It is not unknown, 
however, that a metastasis from a tumor may display another degree of differentiation 
than the primary tumor. 

The result of the blood examination (white blood count 5,240, 73 ° segment-nuclear, 
15 °4 monocytes and 5 %, lymphocytes), of bone marrow puncture (reticular hyperplasia 
without special signs of being atypical), and of spleen puncture (slight myelopoiesis, 
somewhat reduced lymphopoiesis, and reticular hyperplasia, but with no definite sign 
of malignancy), all tell against the diagnosis of lymphogranulomatosis, without saying 
anything definite, but are easily reconciled with the diagnosis: reticulum cell sarcoma. 
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Case No. 5. The patient is a 24 
years old man who in 1942 had mono- 
nucleosis and 2 months later erythema 
nodosum. Three months before admission 
to the Department of Neurosurgery, Rigs- 
hospitalet (15.5. 1944, J. No. 5289/44) 
the patient has developed pains and 
anesthesia in the left calf. During the 
ensuing time the right forearm develops 
a feeling of numbness, likewise the left 
thigh, and then follows a development of 
paralysis below the 6th thoracic segment, 
and the patient is incontinent. During 
the same time there are febrile periods, 
development of normochromic anemia 
with hemoglobin percentage 60—70, and 
the general condition of the patient turns 
graver. Examination of the blood shows 
leukopenia. Smear preparations of blood 
and sternal puncture show no sign of 
leukemia. Roentgen examination discloses 
a doubtful increase in the width of the 
distance between the roots of the verte- 
bral arch corresponding to the 8th—1l0th thoracic level. Myelography shows a typical 
complete spinal block at the 6th thoracic level (fig. 5). At the operation there is found 
epidurally from the 6th to the 12th thoracic level an oblong abscess-like formation 
which is removed. The patient dies shortly after, and autopsy shows periosteal coverings 
on the side of the spine, on the left, with a thickness of 7 mm, on the inside of the 
skull and on pelvis. 


Fig. 5. 


Microscopy on the tissue removed at the operation and on tissue from the periosteal 
thickenings showed tumor tissue which is composed of very closely packed round cells, 
with scanty protoplasm, and somewhat different in size; their chromatin content is 
rather varied. Some of the cells have 2 nuclei. In certain regions they show a mosaic 
pattern, only separated by a fine network of capillaries and sparse fine-threaded stroma. 
The tumor tissue infilters fat tissue and connective tissue, and grows at one place into 
the cartilage tissue; several mitoses are observed. A Foort-stained preparation shows at 
some places among the cells a fine, argentophile reticulum, so that the tumor must be 
regarded as a reticulum cell sarcoma. At other places there is differentiation to plasma 
cells. 

Histological diagnosis: Reticulum cell sarcoma with plasmocytomalike differentiation 
(ERNA CHRISTENSEN). 

Microscopy of the lymph nodes shows rather pronounced reticulosis. There is like- 
wise strong reticular reaction in the spleen. In the liver the parenchyma in the acini is 
peripherally the seat of fat degeneration and between the trabecula of the liver cells 
there are cell infiltrations which cannot be definitely differentiated from the above 
described tumor tissue. 


Thus the case histories reported show 4 cases of metastatic r. s. in 
the bones, originating from histologically verified r. s. in the upper air- 
and food-passages and in the cervical lymph nodes. In case No. 5 there 
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is a diffuse periosteal localization of r. s. The demonstration of reticulosis 
in lymph glands and spleen, and of r. s. in liver tissue, indicates a gen- 
eralized process. The clinical picture in cases Nos. 1, 2 and 3 is charac- 
terized by pains, corresponding to the affected bones, in Nos. 4 and 5 by 
compression of the spinal cord owing to intraspinal localization of r. s. 
The changes disclosed by roentgen examination in Nos, 1, 2 and 3 show 
an osteolytic process, in No. 4 a combination of osteoblastic and osteo- 
lytic processes. In No. 5 the tumor causes a complete spinal block, but there 
are no definite bone changes. Case No. 5 is moreover interesting because 
of the periosteal diffusion of r. s., a phenomenon which has not previously 
been mentioned in the “alert and also by the differentiation of the 
plasma cells. In this respect the case resembles those described by ENGEL- 
BRETH-HoLM (compare p. 211) and also indicates a relationship between 
reticulum- '/, and plasma cell. 

The copious literature on r. s. developed in the lymphatic tissue con- 
tains, as mentioned, only few reports on r. s. metastases to the bones, 
and in most instances the bone metastases are described as a secondary 
finding or are found upon autopsy. Thus GoLpzieEHER and Hornick 
(1931) have 1 case, EpLine (1938) 3, DérING (1938) 2, and AHLSTROM 
(1943) 5 cases with bone metastases. A larger material is presented by 
CRAVER and CoPpELAND (1934) who in 164 cases of lymphosarcoma have 
found changes in the bones in 17 cases. This material is characterized 
by Ewine (1939) as reticulum cell sarcoma. 

The bone metastases are most frequent in the spine, next in the skull, 
in pelvis and in various tubular bones. They are found predominantly 
in older patients, corresponding to the circumstance that r. s. developed 
in the lymphatic tissue mainly is found in individuals above 40 years 
of age. According to CRAVER and CoPELAND, the disease leads in most 

vases to death in less than 3 years. 

In 1939 PARKER and JACKSON reported 17 cases of primary r. s. in 
different tubular bones and in flat bones (not the spine and skull) in 
younger patients (70 % less than 40 years) with a far better prognosis, 

13 of the patients living from 6 months to 14 years after amputation and 
7 for more than 10 years. Later Epwarps (1940) and K6HLMEIER (1942) 
have each reported one case of primary r. s. in the spine, and AHLSTROM 
(1943) one in the spine and one in the right trochanterian region. 

The significance with the establishment of primary r. s. in the bones 
as a new type of bone sarcoma — a type which in 1939 is included by 
Ew1ne in the classification of bone sarcomas according to the Registry 
of Bone Sarcoma of the American College of Surgeons — is first of all 
to be found in the good prognosis despite the malignant tumor, in com- 
parison, for example, with that of the Ew1ne’s sarcoma where the mor- 
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tality is 90 % on the basis of 135 cases collected by GESCHICKTER and 
MASERITZ (1939). 

PARKER and JACKSON’s cases, which are taken from the Registry of 
Bone Sarcoma, have previously been regarded as examples of Ew1na’s 
sarcoma, osteogenic sarcoma, lymphosarcoma, lymphogranulomatosis, 
and giant cell tumor. Likewise, it seems highly probable that among 
previously reported cases of Ewine’s sarcoma with cure, and also among 
primary lymphosarcomas in the bones, one will find cases of primary 
r. s. As examples may be mentioned that several of the cases of Ew1na’s 
sarcoma and lymphosarcoma in different bones which JENs NIELSEN 
has reported in 1937, 1940 and 1941, histologically resemble immature r. s. 

Since there is thus a possibility of confusion, and since Ew1ne’s sar- 
coma moreover has been characterized as r. s. by OBERLING (1928) and 
later writers, it follows that it becomes increasingly important to be 
able to differentiate between the primary r. s. in the bones and other 
bone sarcomas, especially Ewine’s sarcoma. 

PARKER and JACKSON place the main emphasis on the circumstance 
that the reticulin fibrils enclose the individual cells in the primary r. s., 
while the reticulum in Ew1ne’s sarcoma encloses only larger groups of 
cells, in agreement with the invasive growth of tumor into the sur- 
rounding connective tissue. They emphasize, moreover, that the primary 
r. s. grows in the wall of small veins, while it is not observed in arteries 
and arterioles. AHLSTRGM (1943) agrees with PARKER and JAcKSON’s 
idea of the localization of the fibrillar network in the two tumors, and 
has himself been unable in 5 cases of Ewina’s sarcoma to demonstrate 
argentophile reticulum around the tumor cells, something which he was 
able to do in 2 cases of primary r. s. in the spine and in the right trochan- 
terian region. AHLSTROM also emphasizes the tendency of the Ew1ne’s 
sarcoma to develop capillaries and cleftlike hollow spaces, and the ro- 
sette-like arrangement of the cells around these spaces. This criterion 
has been stressed by Ew1ne as late as in 1939; he adds that if plasma cells, 
granulum cells and lymphocytes are demonstrated in the tumor, the 
tumor must not be classified as a Ewine’s sarcoma. 

Histogenetically the primary r. s., like the Ewina’s sarcoma as un- 
derstood by OBERLING, develops from the reticulum cells in the bone 
marrow, while the Ew1ne’s sarcoma, according to Ew1ne’s conception 
of the tumor as a low-differentiated angioblastic malignant growth, de- 
velops from the capillary endothelium in the bones. AHLSTROM (1943) 
agrees with Ewine, after having considered the other theories regarding 
the histogenesis of Ewina’s sarcoma. It is not altogether easy to see 
the difference between the two conceptions of the histogenesis of the 
EwIna’s sarcoma, since the primary cell of the tumor developed, re- 
spectively, reticuloendothelially and angioblastically must be very 
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closely related. As regards the histological difference between Ew1na’s 
sarcoma and the primary r. s., one might perhaps likewise imagine that 
it is a matter of a different degree of differentiation of the same tumor, 
an argument which is supported by the different development of the 
reticular structure. 

The opinions of the histologist as to this point of view will undoub- 
tedly differ, and perhaps the question cannot be solved histologically. 
With regard to the morphological differentiation between primary r. s. 
and Ewine’s sarcoma, silver staining of a larger material should be of 
interest for the determination of the “developme nt of the reticular struc- 
ture in the case of the latter tumor. However, in the classification of 
bone sarcomas of this kind, the greatest importance must be attributed 
to the question of whether it is possible to demonstrate a difference in 
the course of the disease, like the difference suggested by the material 
collected by PARKER and Jackson, and by GEsScHICKTER and MASERITZ. 

It is not difficult to differentiate between primary r. s. in the bones 
and osteogenic sarcoma, nor between primary r. s. and the lympho- 
sarcoma according to PARKER and Jackson. The difficulty of differentia- 
tion from lymphogranulomatosis has previously been mentioned and 
elucidated in connection with case No. 4 

The roentgen findings for the metastatically occurring r. s. and the 
primary r. s. in the bones differ with respect to localization, but not in 
appearance; they are in no cases pathognomonic. In both instances the 
changes may be osteolytic or osteoblastic, though most frequently the 
former (compare with cases Nos. 1, 2 and 3). In the skull, CRaveR and 
CoPELAND have found new formation of bone around a osteolytic me- 
tastasis, and in the vertebrae they have demonstrated sclerosis (compare 
with case No. % In 5 cases they found spontaneous fracture (compare 
with cases Nos. 1, 2 and 3). The chi anges begin at the primary r. s. in 
tubular bones in ‘he metaphysis and grow later into the diaphysis. The 
metastatic r. s. originates partly by the way of the blood- and lymph- 
paths and partly by propagation. As a special example may be men- 
tioned the spread of r. s. from the cervical lymph nodes and from the 
upper air- and food-passages to the base of the skull. The corresponding 
roentgen changes are described by Lorpp (1940). The roentgen changes 
in r. s. may resemble, to a point that makes differentiation difficult, 
EwIna’s sarcoma, osteogenic sarcoma, myelomatosis, lymphogranuloma- 
tosis, as well as osteomye slitis in the acute stage; they moreover resemble 
bone metastases in the different carcinomas, and, finally, eosinophile 
granuloma (where the histological picture also may be difficult to separate 
from that of the primary r. s., AHLSTROM (1943)). The demonstration as 
in own cases of primary tumor will facilitate the diagnosis in r. s. metas- 
tases. For the primary r. s. the diagnosis must rest on biopsy findings. 
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The clinical picture, in both forms of r. s. in the bones, is marked 
by pains corresponding to the affected bone, even at rest. Febrile periods 
have not been described. Both CRavER and CoPpELAND as well as Par- 
KER and JACKSON emphasize that the general physical condition of the 
patients to a noticeable degree is unaffected by the extension of the 
tumor. 

The occurrence of r. s. of both types in the spine can by intraspinal 
propagation give neurological symptoms which may completely dominate 
the clinical picture and be the first symptom, such as it was the case 
with patients Nos. 4 and 5. The incidence of r. s. with localization in 
the spinal canal is dealt with by EtsperG (1941). He found that of 254 
intraspinal tumors 67 were metastatic, and of these 32 were sarcomas, 
of which 3 were r. s. and 22 lymphosarcomas. The older literature men- 
tions some cases of lymphosarcoma with intraspinal localization; among 
these cases one undoubtedly will find r. s. In 3 of the cases reported by 
CRAVER and COPELAND, as well as in the case reported by Epwarps and 
by K6xLMEIER, the tumor propagated into the spinal canal. The epidural 
localization is a characteristic feature in practically all the cases reported. 
Frequently the tumor extends over several segments, and the spine is 
not always included. According to Davipson and MIcHAELSs (1930) and 
ELsBERG, the development of the tumor occurs by ingrowth from lymph 
nodes along the nerve-roots. BROWDER and DE VEER (1939) are of the 
opinion that the tumor also may proceed from the epidural tissue. Finally, 
the tumor may develop by ingrowth from the spine and by hemato- 
genous-lymphogenous metastatizing. 

The treatment of the metastatically occurring r. s. which is sensitive 
to roentgen rays, is radiation. The effect is an alleviation of pain (see 
the cases cited). As regards primary r. s. in the bones the treatment is, 
according to PARKER and JACKSON, amputation followed by radiation. 
Since the primary r. s. also must be regarded as sensitive to roentgen 
rays, it may be possible to effect a cure by roentgen treatment alone. 
This belief is supported by 2 cases reported by Jens Nrewsen in 1941, 
representing primary lymphosarcoma in the bones; histologically they 
proved to be immature r. s., and after fractional roentgen radiation there 
has been an absence of symptoms for more than 4 years. In view of the 
good results of amputation recorded by PaRKER and JACKSON it is pos- 
sible that roentgen treatment should be reserved for the cases where an 
operation is difficult. 


SUMMARY 


Five cases of reticulum cell sarcoma (r. s.) in the bones are reported, 4 of them being 
metastatic, following r. s. in the upper air-‘and food-passages and in cervical lymph 
nodes, while the 5th may be regarded as generalized r. s. with diffused periosteal localiza- 
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tion, not previously described in the literature. The clinical picture is in the 3 cases marked 
by pains corresponding to the bones affected, and in the 2 cases by compression of the 
spinal cord with corresponding neurological symptoms. The roentgen changes are in 
the 3 cases osteolytic, in 1 case predominantly osteoblastic, and in 2 spinal block can 
be demonstrated. In 3 cases there is spontaneous fracture. 

The paper considers r. s. and its demareation as regards allied diseases. Special 
mention is made of available data on metastatic and primary r. s. and Ew1na’s sarcoma, 
questions of the latter’s histogenesis being discussed. 


ZUSAMMENFASSUNG 


Es wird iiber 5 Fille von Retikulumzellensarkom (R. S.) in Knochen berichtet, 
und zwar waren 4 derselben metastatisch bedingt und folgten auf ein R. 8S. in den oberen 
Atem- und Speisewegen und in Halslymphdriisen, wihrend der 5. als generalisiertes R. 8. 
mit diffuser, periostaler Lokalisation — eine im Schrifttum bisher nicht beschriebene 
Form — anzusehen ist. Das klinische Bild zeichnete sich bei drei der Faille durch 
Schmerzen aus, die den angegriffenen Knochen entsprachen, bei den zwei iibrigen durch 
Kompression des Riickenmarks mit den entsprechenden neurologischen Symptomen. Die 
réntgenologischen Verinderungen waren in 3 Fallen osteolytischer Natur, in 1 Falle 
osteoblastischer, und in 2 Fallen konnte eine Blockierung des Riickenmarks festgestellt 
werden. In 3 Fillen kamen Spontanfrakturen vor. 

Die Arbeit bespricht das R. 8. und seine Abgrenzung gegen ahnliche Krankheiten. 
Besonders werden die erhiiltlichen Daten iiber metastatisches und primires R. S. er- 
wihnt, sowie iiber Ew1na’sches Sarkom, wobei die Frage der Histogenese des letzteren 
erértert wird. 


RESUME 


L’auteur rapporte cing cas de réticulo-sarcome (r. s.) dans les os, dont quatre 
étaient de métastase de r. s. dans les voies digestives et respiratoires supérieures et 
dans les ganglions lymphatiques cervicaux, tandis que le cinquiéme peut étre considéré 
comme un r. s. généralisé avec localisation périostale diffuse, qui n’a pas encore été 
décrit dans la littérature. Dans trois cas, l'image clinique est caractérisée par des douleurs 
dans les os affectés et dans deux cas par la compression de la moélle avec les symp- 
tomes neurologiques correspondants. Dans trois cas l'image radiologique présente de 
l’ostéolyse, dans un cas, surtout de la prolifération osseuse, et dans deux cas, il est 
possible de démontrer un blocage du canal spinal. Fracture spontanée dans trois cas. 

L’auteur étudie le réticulo-sarcome et sa distinction d’avec les affections associées. 
Il mentionne spécialement les données existantes sur le r. s. primaire et métastatique 
ainsi que sur le sarcome d’ Ewing; il discute l’histogénése de ce dernier. 
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FROM THE MEDICAL AND ROENTGENOLOGIC SERVICES OF ST. ELISABETH’S HOSPITAL, 
NESTVED, DENMARK (SENIOR PHYSICIAN: KARL S@NDERGAARD) 


THE PASSAGE OF CONTRAST SUBSTANCES 
THROUGH THE HYPOPHARYNX! 
by 


Karl Sondergaard 


My reason for undertaking this study was uncertainty with regard 
to the line between normal and pathologic conditions during the process 
of deglutition, — an uncertainty which was felt particularly embarassing 
in the examination of doubtful cases of deglutition difficulty in connexion 
with organic nervous affections and affections belonging to the domain 
of otorhinolaryngology. The dubiety was especially about the signifi- 
cance of the so-called residual filling in the pharynx, specially in the val- 
leculae and the piriform recess. From the great frequency of its occurrence 
it was evident that in general it could not be considered as pathologic; 
on the other hand it seemed probable that if it lasted unusually long it 
might be so. I therefore decided to make a study of the time required for 
the passage of contrast substances through the hypopharynx, similar 
to the corresponding studies of contrast meal passage through the colon. 
Twenty-six subjects, all without any troubles of deglutition, were exam- 
ined; both thin and thick contrast fluid was used, and the passage was 
watched after a single mouthful (15 ec.) had been swallowed. 

The thin contrast fluid passed the hypopharynx at once; only in 1 
of 8 persons was there a suggestion of filling of the valleculae. With the 
thick fluid it was different: only i in 1 of 15 was there no residual filling 
after the swallowing. In 2 of 8 in whom the process was followed, the resi- 
due disappeared in less than 5 minutes, in 3 within 5 to 10, in 1 within 
10 to 15, in 2 within 15 to 20 minutes. It was especially in the valleculae 
that some fluid remained, but also in the piriform recess isolated rem- 
nants were seen. It would thus seem as if in normal subjects no rest of 
the ingested substance remains in the hypopharynx for longer than 
20 minutes. Eleven persons were therefore examined 20 minutes after 
they had swallowed a thick contrast fluid, and only in one of them was 
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there still a remnant in the hypopharynx for 30—35 minutes. This person 
was a man, 78 years old, with no trouble of deglutition. Some weeks before, 
he had had acute laryngitis, with a rather large, tender lymph node 
swelling in the right side of the neck; but he had got well, and special 
examination of his throat and fauces at the time of the roentgen exa- 
mination had shown nothing abnormal. 

As regards the difference between the passage of liquid and semi- 
solid substances, the result of this experiment agrees fairly well with 
what was found by MELTzER, in the first experimental studies of degluti- 
tion, in 1883; namely that liquid foods were shot in one stream right from 
the mouth down to the cardia, while soft, mushy food, which was not set 
in so rapid motion by the pressure in the oral cavity, was retained in the 
folds of the pharyngeal cavity until it was sent farther along by following 
contractions of the muscles of the pharynx. Though MELTzER’s views 
respecting the passage of fluids without the aid of “the pharyngeal and 
esophageal muscles cannot be maintained, he has demonstrated a dif- 
ference between the passage of fluids of greater or lesser thickness 
through the hypopharynx, which is important also roentgenologically. 
On the other hand, he has not had the e ye open for the fact that in the 
swallowing of thick fluids the pharyngeal cavity is not emptied com- 
pletely until after 20 to 30 minutes. In the cases where an amount of the 
contrast substance remained behind for a long time, it was found that 
2—3 swallows of water taken immediately after the barium had gone down 
would sluice the pharynx clear of the residue. 

The facts about the deglutition here described offer certain hygienic 
and therapeutic perspectives. Firstly, the usual habit of ending a meal 
by drinking a little water must be considered as a hygienic measure on 
a line with brushing of the teeth, since the water will clear the hypo- 
pharynx of remnants of food. Secondly, it is clear that a medicamental 
action on the mucous lining of the hypopharynx will be best obtained by 
swallowing of a medicine of a thickly fluid consistency. 

The importance of the residual filling for the diagnosis of faucial 
paralysis and difficulties of deglutition seems to be less than believed by 
not a few roentgenologists. At any rate, it only becomes of pathologic 
significance when the retention is of more than 30 minutes’ duration. 
That such cases occur, I have seen in a patient, a man, 53 years old, with 
chronic encephalitis and Parkinson’s disease, who suffered from para- 
lysis of the deglutition. Roentgen examination showed paralysis of the 
first stage of the process. W hen he, after swallowing a thick contrast 
fluid, was made to rinse his mouth by irrigation, in order to prevent 
the substance from descending farther, there still remained an amount 
of it in both valleculae for up to 45 minutes after the swallowing. For the 
roentgenologic diagnosis of the paralysis of deglutition this was without 
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importance, though; inasmuch as there was paralysis of the mouth. 
In 2 cases of atrophic myotonia, the contrast substance was found to 
pass down into the larynx and trachea. In a case of progressive bulbar 
paralysis, only the spontaneous oral act of deglutition was paralysed. 
The contrast substance flowed quite slowly down over the upper surface 
of the tongue; as soon as it reached the bottom of the vallecula the reflex 
of deglutition was excited, and the hypopharynx immediately emptied. 

Paralysis of the deglutition is thus diagnosed chiefly by paralysis of 
the movements of swallowing and by the swallowed substance passing the 
wrong way. Connected with the restriction of movement is the insufficient 
propulsion of the contrast substance. The residual filling of the hypo- 
pharynx is a phenomenon of minor importance, to which no significance 
can be ascribed unless it lasts for at least 30 minutes. 


SUMMARY 


The author has made experiments showing that when a thin contrast fluid is swal- 
lowed, none of it is retained for a time in the hypopharynx. When a thick contrast fluid 
is swallowed by a person with normal deglutition, an amount is retained there for up to 
30 minutes afterwards. In cases of paralysis of the deglutition, long retention is combined 
with other roentgenologic signs of that condition (paralysis, wrong passage, insufficient 
propulsion of the substance), and is probably, as isolated phenomenon, of no diagnostic 
importance. 


ZUSAMMENFASSUNG 


Verf. hat Versuche angestellt, die zeigten, dass nach Schlucken einer diinnen Kon- 
trastfliissigkeit nichts im Hypopharynx zuriickgehalten wird. Wenn ein Mensch mit 
normalem Schluckakt eine dicke Kontrastfliissigkeit schluckt, wird daselbst eine gewisse 
Menge bis zu 30 Minuten lang zuriickgehalten. Bei Fallen mit Schlucklihmung ist eine 
langdauernde Retention mit anderen réntgenologischen Symptomen dieses Zustandes 
(Paralyse, Verschlucken, ungeniigender Beférderung der Masse) verbunden — als isolierte 
Erscheinung ist sie wahrscheinlich ohne diagnostische Bedeutung. 


RESUME 


L’auteur s’est livré & des expériences qui montrent que lorsqu’on avale un liquide 
opaque trés fluide rien n’en est passagérement retenu dans l"hypopharynx. Quand c’est 
un liquide épais qui est avalé par un sujet 4 déglutition normale, une certaine quantité 
y demeure jusqu’a 30 minutes. Dans les cas de paralysis de la déglutition une longue 
rétention est combinée avec d’autres signes radiologiques caractéristiques de l’affection 
(paralysie, erreurs d’aiguillage, défaut de propulsion de la substance), et la rétention, 
en tant que phénoméne isolé, n’a probablement pas d’importance diagnostique. 


AUS DER RONTGENABTEILUNG DES KREISKRANKENHAUSES IN AARHUS 
(CHEF: DR. MED. AAGR WAGNER) 


PHYSIOLOGISCHE PASSAGENVERZOGERUNG 
AN DER CARDIA' 


Franz Sorensen. 


Die Passage der Speisen durch den oberhalb der Cardia gelegenen 
Teil des Verdauungskanales lést normal die reflektorische Offnung der 
Cardia aus. 

Stérungen des Offnungsreflexes werden in 1. Linie beim idiopathi- 
schen Cardiospasmus beobachtet. Ausserdem kénnen auch organische 
Leiden der Speiseréhre oder des Magensackes den Anlass zu sekundiarer 
Cardiapassagenstérung geben (RreEpER, Scutnz, BaEnscH & FRIEDL, 
& Cassipy). 

Bei der Speiseréhrendurchleuchtung an Patienten mit Schluck- 
beschwerden haben wir in der Réntgenabteilung hiufig eine Stockung 
des Barytbreies an der Cardia beobachtet. Sobald sich die Cardia geéffnet 
hatte, verlief die Passage jedoch scheinbar normal und die diesbeziiglich 
befragten Patienten hatten angeblich nie ein subjektives Gefiihl einer 
Passagenstockung. Somit konnte man in diesen Fallen nicht entscheiden, 
ob der Beobachtung pathologische Verinderungen zu Grunde lagen. 

Zur Untersuchung dieser Frage haben wir deshalb an einer Reihe von 
Patienten, die keine Schluckbeschwerden oder andere subjektive Symp- 
tome von Oesophagusleiden hatten, Beobachtungen iiber folgende Er- 
scheinungen angestellt: 

1) die Dauer der Kontrastpassage Pharynx-Cardia, 

2) die Dauer der Passagenverzégerung an der Cardia, 

3) die Dauer der Oesophagusentleerung. 


Im Besonderen wollten wir einen Eindruck iiber die normale obere 
zeitmiassige Grenze der 3 genannten Perioden und hier in erster Linie 
der Cardiapassagenverzégerung gewinnen. 

1 Bei der Red. am 24. VIII. 1944 eingegangen. 


15—450088. Actu Radiologica. Vol. XXVI. 
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Das Material 


Es wurden 85 Patienten aus den chirurgischen und medizinischen 
Abteilungen des Kreiskrankenhauses untersucht; 48 Frauen, 37 Manner. 
Alter 21—78, durchschnittlich 44 Jahre. 

Nach der klinischen Diagnose kann man 2 Gruppen unterscheiden: 

1.) 73 Patienten mit parenteralen Leiden; am haufigsten Krank- 
heiten der weibl. Geschlechtsorgane, weniger haufig Extremitiitsleiden 
und Krankheiten der Harnwege. Ausserdem auch Leiden wie Ischias, 
Lumbago, Mb. cordis und Klimakterium. 

2.) 12 Patienten mit Leiden des Verdauungskanales: Gastritis (2 
Pat.), Uleus ventriculi et duodeni (5 Pat.), C. ventriculi (1 Pat.), C. recti 
(2 Pat.), Appendicitis antea (1 Pat.), und Colitis ulcerosa (1 Pat.). 


Technik 


Die Patienten wurden etwa eine Stunde nach dem Friihstiick, in 
einigen Fallen auch niichtern, stehend am Réntgenschirm untersucht. 
In eigen wenigen Fallen liegen nur Untersuchungen an_niichternen 

5 
Patienten vor. 

Die Patienten wurden gebeten, einen Theeléffel des Kontrastbreies 
(100 g Unibaryt mit Kakao (Haaf, Darmstad) + 25 g Wasser) auf ein 
Mal zu schlucken.* 

Die Zeiten wurden mit der Stoppuhr registriert. 


Beobachtungen 

{s wurden 2 Typen der Cardiapassage beobachtet: 

I. Der Kontrastbrei passiert mit einer fortschreitenden peristal- 
tischen Bewegung in den Magensack, ohne dass man eine Verzégerung 
an der Cardia beobachten kann. 

Dieser Passagentypus wurde bei 63 Patienten beobachtet: 30 Frauen, 
33 Manner; Durchschnittsalter 43 Jahre. 

In dieser Gruppe befinden sich simtliche 12 Patienten mit Leiden des 
Verdauungskanales: 7 Pat. mit Gastritis, Ulcus ventriculi et duodeni 
wurden nur niichtern, der Patient mit Magenkrebs sowohl niichtern, als 
bei nicht niichternem Magen untersucht. Die Dauer der Kontrastpassage 
Pharynx-Cardia wechselte zwischen 2 und 24 Sekunden. 

In 25 der Fille entleerte sich die Speiseréhre mit der Passage der 
Kontrastsiule durch die Cardia. Es wird hier von Retention im Recessus 
Piriformis und geringfiigigem Wandbelag abgesehen. In den restlichen 


1 Anm.: Wenn Speisen in mehreren kleinen Portionen geschluckt werden, beobach- 
tet man physiologisch eine Stauung im untersten Teil der Speiseréhre (LUNDsGAARD). 
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38 Fallen war die Speiseréhre erst nach 5—45 (durchschn. 7) Minuten 
geleert. 

II. Der Kontrastbrei passiert bis zur Cardia, wo die leicht konisch 
zugespitzte Siiule kiirzere oder laingere Zeit verweilt, ehe sie von der Peri- 
staltik weitergefiihrt wird. 

Dieser Passagentypus wurde bei 22 Patienten beobachtet: 18 Frauen, 
4 Manner. Durchschnittsalter 45 Jahre. 

Bei siimtlichen 22 Patienten wechselte die Dauer der Cardiapassagen- 
verzégerung zwischen 2 Sekunden und 25 Minuten. 


Schema iiber die Dauer der Passage 


Anzahl Patienten 5 5 3 4 4 1 


Passagenverzégerung an der Cardia.... | 4—10  11—20 21—30 31—60 | 72—155 25 
| Sek. Sek. Sek. Sek. Sek. Min. 
Passage Pharynx-Cardia 44 2—18 5—7 4—25 9 
Bei den Sek. Sek. Sek. Sek. Sek. Sek. 
Patienten | Entleerg. d. Speiseréhre | 5—10 5—15 d—15 | 15—70 | 5—60 nicht 
Min. Min. Min. Min. Min. ‘gemessen 


Beim Patienten mit der Cardiapassagenverzégerung von 25 Min. — 
ein Wert, der weit iiber die iibrigen gefundenen Zeitwerte hinausgeht — 
handelt es sich um einen 78-jihrigen Mann mit Gangrena pedis. Bei der 

\ontgenuntersuchung des Magens wurde bei diesem Patienten eine 
pigeongrosse Hiatushernia gefunden. 

Bei 16 Patienten mit Cardiapassagenverzégerungen wurden ausser- 
dem noch Passagenuntersuchungen bei niichternem Magen vorgenommen. 
Wenn hierbei noch Verzégerungen festzustellen waren, wurde eine Rént- 
genuntersuchung des Magensackes vorgenommen. Es zeigte sich, dass 
die Passagenverzégerung in 13 Fallen bei niichternem Magen behoben 
war, wihrend man bei 3 Patienten auch bei der Niichternuntersuchung 
Passagenverzégerungen beobachten konnte: 

48-jiihrige Frau. 72 Sek. Verzégerung. Cancer im Fundus des Magen- 
sackes. 68-jaihrige Frau. 26 Sek. Verzégerung. Kirschgrosse Hiatus- 
hernia. 27-jihriger Mann. 3 Sek. Verzégerung. Réntgenuntersuchung des 
Magensackes: o. B. 

Nur 2 der 17 Patienten, die Cardiapassagenverzégerungen von mehr 
als 10 Sekunden zeigten, waren Miinner. 


Diskussion 


Die eingangs gestellten Fragen kénnen wie folgt beantwortet werden: 

. Die Dauer der Passage des Kontrastbreies vom Pharynx bis zur 

l. Die D ler Passage des Kontrastl Pharynx | 
Cardia wechselt bedeutend; in diesem Material zwischen 2 und 64 Sekun- 
den. 
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2. Bei der allgemein angewandten Untersuchungsmethode an nicht 
niichternen Patienten kinnen normal jedenfalls 155 Sekunden verlaufen, 
ehe sich die Cardia dem Barytbrei, der bis zur Cardia gelangt ist, 6ffnet. 

3. Die Dauer der Speiseréhrenentleerung schwankt sehr bedeutend; 
in diesem Material zwischen 5 und 70 Minuten. Dieser Teil der Unter- 
suchung ist deshalb kaum von diagnostischem Interesse. 

Es kann keine obere Grenze fiir die Cardiapassagenverzégerung ange- 
geben werden. Bei ausgedehnteren Untersuchungen wire es méglich, 
dass der bei Normalen gefundene Wert von 155 Sekunden iiberschritten 
wird; andererseits zeigen die Untersuchungen, dass pathologische Ver- 
iinderungen in der Nihe der Cardia selbst bei geringeren Passagenver- 
zogerungen bestehen kénnen. So wurde bei einem Patienten mit einer 
Passagenverzégerung von 72 Sekunden ein Krebs im Fundus und bei 
einem anderen Patienten, der eine Verzégerung von 26 Sekunden hatte, 
eine Hiatushernia festgestellt. Keiner der beiden Patienten hatte Schluck- 
beschwerden. 

Ausserdem zeigen die Untersuchungen, dass sich die Cardia bet nicht 
niichternen Patienten spiter dfjnet als bei Patienten, die bei niichternem 
Magen untersucht werden. Man sollte deshalb dafiir sorgen, dass die Patien- 
ten mit niichternem Magen zur Speiseréhrenuntersuchung kommen. 
Wenn bei dieser eine Cardiapassagenverzégerung festgestellt wird, 
ausserdem auch der Magensack zu untersuchen. 


ZUSAMMENFASSUNG 


85 Patienten, die keine Symptome von Oesophagusleiden hatten, wurden mit Hin- 
blick auf die Eréffnungszeit der Cardia untersucht. 

In 74 % der Fiille passierte der Kontrastbrei ohne Passagenverzégerung. In 26 % 
der Fille wurden — vorzugsweise bei Frauen — kurze Passagenverzige ‘rungen an der 

Cardia beobachtet. In iiber der Hilfte der Fille betrug die Passagenverzégerung weniger 
als Minute. 

Die bei normalen Individuen beobachtete lingste Passagenverzégerung betrug 155 
Sekunden. 

In 3 Fallen wurden organische Verinderungen zur Erklirung der Passagenver- 
zégerung gefunden: Krebs im Fundus des Magensackes bei einem und Hernia hiatus 
oesophagei bei zwei Patienten. 

14 normale Individuen mit Passagenverzégerungen wurden auch bei niichternem 
Magen untersucht. Hierbei war die Verzégerung in 13 der Fille behoben, wihrend sie 
sich im 14. Fall bedeutend verkiirzte. 


SUMMARY 


85 patients not manifesting any symptoms suggestive of an affection of the 
esophagus were examined for the purpose of determining the opening time ot the car- 
diac orifice. In 74 per cent of the cases the passage of the opaque medium was not retarded, 
in 26 per cent of the cases — the majority of whom were females — a slight retardation 
at the level of the cardiac orifice was observed. In more than 50 per cent of the cases 
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the duration of the passage retardation was shorter than half a minute. In normal indi- 
viduals the longest retardation was 155 seconds. In 3 cases organic alterations — cancer 
of the fundus ventriculi in 1, and hernia hiatus esophagi in 2 — were found to be the 
underlying causes of the retardation. 14 healthy individuals showing retardation of the 
passage were also examined on fasting. In 13 of these no retardation was appreciable 
in this condition, and in 1 it was considerably shortened. 


RESUME 

Chez 85 patients, dénués de tout symptome d’affection oesophagienne, on étudia le 
temps d’ouverture du cardia. 

Dans 74 % des cas la bouillie opaque franchit le cardia sans marquer de ralentisse- 
ment, dans 26 ° — spécialement chez des femmes — on observa de brefs retards dans le 
passage. Dans plus de la moitié des cas ce retard était de moins d’une demi-minute. 

Le retard le plus long, constaté chez des individus normaux, atteignit 155 secondes. 

Dans trois cas on trouva des lésions organiques expliquant le retard: un cancer de la 
yrosse tubérosité de l’estomac chez l’un des malades, et une hernie du hiatus oesophagien 
chez les deux autres. 

14 individus normaux qui présentaient des ralentissements du passage furent aussi 
examinés 4 jeun. Dans ces conditions le retard avait disparu chez 13 d’entre eux, alors 
que chez le quatorziéme il était considérablement abrégé. 
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FHOM THE RADIOLOGIC SERVICE OF THE CENTRAL HOSPITAL FOR FREDERIKSBORG 
COUNTY, HILLERGD, DENMARK (CHIEF: SV. A. CHROM, M. D.) 


A CASE OF PRIMARY LUNG CANCER, PRESUMABLY 
ARISEN FROM AN OLD TUBERCULOUS CAVERN’! 
by 


Gregers Thomsen and Sv. A. Chrom 


In recent years the interest shown in the early and exact diagnosis 
of primary cancer of the lung has increased greatly, partly owing to 
the great advances made in the surgical treatment of this disease, partly 
on account of the absolute increase in the number of cases (HUSFELDT, 
WESTERMARK). We therefore feel justified in publishing the following 
case, which recently came under our observation in the Central Hospital 
for Frederiksborg County, and which not only presented some diagnostic 
problems but, besides, is of pathoanatomical interest. 


Case History 


The patient was a man, 6] years old, by profession a tin-smith, but who had led a 
roving life and had in the last two years been an inmate of the workhouse of Frederiks- 
borg County. He was admitted to the County Hospital (med. service) April 26th, 1944, 
and died there June 8th, same year. There was no known history of tuberculosis in the 
family. When 10 years old he had had an uncomplicated scarlatina, he had several times 
been hospitalised for varices, the last time 15 years ago; and when he was 30 years old 
he had been operated on for hemorrhoids. In January, 1944, he had been admitted to 
the surgical ward here for a gangrenous ulcer of the right great toe, which was treated 
conservatively. 

At the present admission, the patient, who is very dull and difficult to get any in- 
formation from, did not say anything about previous lung trouble. Two months before, 
he had begun to suffer from spells of coughing, with mucous, but not bloody, expectora- 
tion. The cough had steadily increased, and it seems that the temperature has been labile. 
Besides, he was fatigued and had lost weight, 20 pounds in two months. He also com- 
plained of night-sweats and loss of appetite, and there was a little pain in the extremities, 
but not particulaly in the right arm. 

Objectively, the patient was pale, perspiring and exhausted, dyspneic and inces- 
santly coughing. There was a slight cyanotic tinge of the lips and cheeks. Nutritional 
state a little below medium. Pupils small, but reacting to light; no Horner’s syndrome. 
Fauces, nothing particular; the speech not hoarse. No swollen lymph nodes in the neck, 
no palpable tumor in its lateral region. Stethoscopy of the heart: the heart covered by 


1 Submitted for publication, Sept. 26, 1944. 
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the lungs, the sounds distant. Stethoscopy of the lungs: limits extended, no abnormal 
dullness or respiratory changes; a few rales on posterior surfaces, Abdomen and extrem- 
ities: nothing particular, 

Laboratory examinations; Electrocardiogram, left-side axial deviation, Blood pres- 
sure, 140/75, Sedimentation reaction, 118—42/mm. h, Hemoglobin per cent 69—59, 
Wassermann, negative. Blood picture: except hypochromic anemia nothing particular. 
Blood urea, 24 mg. per cent. Urine, nothing abnormal; towards the end + albumen, 
though. At repeated examinations no tubercle bacilli in sputum or stomach sluicings. 
Examination for pneumococci, negative. 

Course: Roe ntgenography of the patient’s lungs April 27th (the day after admis- 
sion) showed diffuse opacity of right apex, without sharp demarcation downwards, from 
normal lung tissue. The changes extended down to the level of the 3rd rib anteriorly, 
Towards the hilus and mediastinum the opacities appeared in spots, indicating that the 
changes there were more recent, There were no signs of cavern formation. The changes 
were probably of tuberculous character. The heart measured 17 cm., to a thoracic breadth 
of 32 cm. The aortic arch projecting with a calcareous plaque. — Roentgenologic diagnosis: 
Tuberculosis in apex of right Jung; arteriosclerosis of aorta; cardiac hypertrophy. 

Later, the patient’s state got worse, the cough and dyspnea steadily increased and 
the respiration got strident, The temperature was highly various, On May 15th broncho- 
scopy was done (Dr. Kerret). Right below the vocal cords was seen a pad-like infiltrate, 
bulging out from the posterior surface of the larynx, Above it, the mucous membrane 
looked natural, but down along the lateral wall of the trachea, especially on the right side, 
there were, right down to the carina, large, bleeding granulations, samples of which were 
taken for microscopy. Owing to these granulations, the lumen of the trachea was very 
narrow, and the bronchoscope could not be passed into any of the main bronchi. Mieros- 
copy of the granulations (Dr. 8. Perri) did not show any structure characteristic for 
tuberculosis or tumor formation. 

Roentgen control of the apex of the right lung, May 23rd, showed a vaguely delimited 
opacity of more or less the same appearance as at the previous examination, The picture 
did not resemble the one usually seen in cases of bronchial tumor, where the opacity, 
owing to the accompanying atelectasis, always is sharply defined. 

On May 30th, bronchography was done. The bronchial tree filled well (see Fig. 1). 
The trachea was seen slightly curved; somewhat narrowed downwards, probably owing 
to the granulations seen at the bronchoscopy. There was no narrowing or interruption 
of the lumen of the large bronchi such as would be expected if the case were one of 
bronchial tumor. The opacity in the right lung was, as already said, not sharply defined, 
and the contrast substance advanced for some distance into the opaque area. Neither 
were there any signs of arrosion of the ribs that might point to the presence of a tumor 
of the superior sulcus. The opacity in the apex reminded most of what one sees in cases 
of thickened pleura in a healed tuberculous process, while the spotted design farther 
down pointed rather to fresh processes. — Roentgenologic diagnosis: Narrowing of the 
tracheal lumen; old tuberculosis of lung; infiltration of superior lobe of right lung. (obs. 
for tumor.) 

The patient’s condition got steadily worse; he became increasingly feebler and finally 
died. Necropsy was performed. 


Section-room Diagnosis. 


Cireumscribed spinocellular carcinoma of superior lobe of right lung and pleura, 
with necrosis (? primary; ? arising from cavern in the lung). High grade acute, confluent 
lobular pneumoniae in the lung, especially in the right superior lobe. Medium grade 
bilateral fibrinous pleuritis, Old tuberculosis of superior lobe of right lung (? with small 
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Fig. 1. 


cavern formation). Low grade bronchiectasis in superior lobe of right lung. High grade 
acute, circumscribed inflammation, in subchronic, with moderate tumor infiltration 
(between apex of right lung and trachea). High grade subacute tracheal and peritracheal 
inflammation, with necrosis and compression of the trachea (and moderate tumor 
formation, in the mucous lining, among other places). High grade seropurulent bronchitis. 
Low to medium grade hyperplasia of tracheal lymph nodes and bifurcation. Sequelae 
to valvular endocarditis, with medium grade calcification and stenosis. Low grade ter- 
minal verrucous endocarditis of aortic valve. Very low grade scattered fibrous endocar- 
ditis in myocardium. Low grade aortic atherosclerosis. Slight emaciation. Slight to 
medium pigmentation of both legs. Small cicatrix in right great toe. 


Description of Organs. 


The lungs moderately increased in size, their weight greater than normal, the air 
= 5 
content reduced. The consistence finely nodular, with large, connected, firmer areas 
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in between. The upper part of the right lung, comprising the apex and the medias- 
tinal side adhere very firmly to the vertebral column, the posterior part of the upper 
ribs, vessels, nerves and the right side of the trachea. It can only be dissected free with 
loss of substance. The pleurae are nearly everywhere covered with a thin layer of grayish- 
red fibrin, but there is no free fluid standing anywhere. There are numerous confluent 
aspiration pneumoniae in both lungs. 

The upper lobe of the right lung differs from the other sections. Firstly, the acute 
pneumonic processes there are much more intense. Secondly, there are, scattered in the 
tissue, remnants of interstitial, inflammatory changes, anthracotic, cicatricial tissue, 
and in the apex a small, smooth-walled cavern. Thirdly there are, upwards-medially, 
within a ragged area near the apex, some rather soft, tumor-like massses, which seem to 
invade an adjoining, lardaceously thickened portion of the pleura. It is difficult to say 
where the pneumoniae end and the tumor tissue begins, because there, so far as one can 
judge macroscopically, is a possibility that the greater part of the fibrinously pneu- 
monic areas in the upper lobe, after all, are expressions for carcinoma formation. The 
thickening of the pleura continues directly over into the tissue between the apex and the 
trachea. Both the great vascular trunks, the nerve branches and the lymph nodes are 
surrounded by lardaceous tissue, in which a few small abscesses are seen, but no tumor 
formation. The changes in the tissue have involved the lower part of the trachea for a 
distance of 7 cm. before the bifurcation, and have destroyed the cartilaginous rings, but 
left the mucosa intact. It seems as it the inflammatory process mentioned has caused 
some compression or stenosis of the trachea. 

It has not been possible to demonstrate any tumor formation either in the bronchial 
branches cut cpen or in the partly dilated bronchi in the right upper lobe. The lymph 
nodes, specially along the right side of the trachea, are enlarged and possibly the seat of 
slight metastasis formation. The rest of the necropsy presents nothing of particular in- 
terest, except that it has not been possible to demonstrate tumors or metastases in any 
other organs. 


Microscopy. 


In both lungs there are great, acute inflammatory changes. In the right upper lobe 
there is some proliferation of the interalveolar stroma, which is more anthracotic. There 
are no structures characteristic for tuberculosis. At the border between the lung tissue 
and the thickened pleura, partly within the area looking like a capsule (? cavern wall), 
there are irregular islands, pegs and cavities consisting of, or lined with, several layers 
of a somewhat keratinised, polymorphocellular squamous epithelium. The tumor forma- 
tion is only of small compass, but sends prolongations both in towards the lung tissue 
and out into the thickened tissue of the upper part of the mediastinum. The lymph 
nodes along the right trachea show no signs ot metastasis. 

Medially to the right apex, proliferating, round-cell-infiltrated connective tissue 
extends over on the trachea, destroying its outer layers, The mucosal lining of the trachea 
is very much thickened, the epithelium partly desquamated, and the tunica propria 
highly edematous, hyperemic and infiltrated by lymphocytes and plasma cells. In one 
place in the preparation there seems to be an atypical proliferation of the epithelium 
with formation of small excrescences, and both outside and inside the necrosed cartila- 
ginous half-rings there are islands of tumor cells, probably in lymph channels. In an- 
other part of the tracheal mucosa there is a slightly larger, more deep-going carcinomatous 
area. 

The principal micropathologic feature is a small, relatively circumscribed tumor 
formation (squamoepithelial carcinoma) upwards-medially in the right lung, continuing 
medially out into the pleura and the adjoining perivascular and peritracheal tissue; 
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apparently extending so far and into the trachea, of whose mucosa a small, circumscribed 
area is also tumorously transformed. There must thus either be a small, rather flat, 
primary tumor in the trachea, with propagation, or perhaps metastasising, to the tissue 
outside; or else a smaller primary lung tumor (perhaps arising in the wall of an old tu- 
berculous cavern), with the said propagation in the reverse order. That it should be a 
case of typical, primary carcinoma of the lung is unlikely, considering the absence of 
the usually occurring metastases from such, as also in view of the very superficial and 
unusual location of the tumor and the absence of demonstrable changes of carcinomatous 
character in the mucosae of the bronchi. The type of the carcinoma, together with the 
cavern-like area in which the tumor is situated, might point to the rarer case of develop- 
ment of a carcinoma from the wall of a cavern. On the other hand it must be considered 
whether it is not a case of a small mucosal tumor in the trachea, with secondary changes 
in the adjoining connective, pulmonary and pleural tissues. 

The patient must be supposed to have died from severe, acute aspiration pneumonia 
of both lungs, due to the profound acute and chronic inflammatory changes which have 
accompanied the development of the tumor, and which have involved the trachea, 
causing compression of the latter and inflammatory tumor of its mucosa. (sign. SVEND 
PETRI). 


As the case history shows, the exact diagnosis was not established 
until at necropsy. Our first diagnosis, of tuberculosis, was based on 
the anamnestic data, the cough, expectoration, night-sweats and loss of 
weight. It was supported by the roentgenologic finding of a diffuse 
opacity upwards in the apex of the right lung, with a more spotted de- 
sign downward towards the hilus. This could best be explained as ex- 
pression for older fibrous, tuberculous processes upwards and fresher 
infiltrations downwards. The clinical course of the disease obliged us 
however, to revise this diagnosis; because the greatly exhausted state 
of the patient, the anemia, high blood sedimentation rate and, later, 
strident respiration were quite out of proportion to what might be ex- 
pected in a case of unilateral apical tuberculosis. All this, together with 
the brief course of the disease (3 months) and the patient’s age, pointed 
rather to a malignant pulmonary affection. Moreover, it had not been 
possible, in spite of repeated sputum examinations and stomach lavages, 
to demonstrate tubercle bacilli, either by microscopy or cultivation. 

In order to get closer to this diagnosis, bronchoscopy was done; but 
as related, the microscopy of tissue specimens removed gave no result. 
Neither did a repeated roentgen examination show any characteristic 
changes. Here it might be expected that the local emphysema or the 
atelectasis due to the obstruction would be found. It is true that the 
typical picture of the atelectasis, as shown by HusreLpt and WorNING, 
is altered by tumor infiltration or pneumonia. By the former, the di- 
minution in space is compensated, and there is found a very massive, but 
uniform, roundish or biconvex opacity with smooth contours; in pneu- 
monia there is often found a quadrangular or biconvex opacity, with ill 
defined and often irregular contours; but none of these changes were 
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found in the roentgenogram in this case. We therefore tried broncho- 
graphy, and now found changes in the trachea corresponding to the 
bronchoscopic findings; but the bronchial tree filled well and there was 
no interruption or stenosis of the bronchial lumen; on the contrary, the 
contrast fluid passed freely up into the opaque area. The possibility of 
a bronchial carcinoma therefore had to be excluded. 

Finally, there was the possibility that it might be a sulcus superior 
tumor (Pancoast tumor); a pathologic picture which has been described 
especially by American authors (STEIN, FRIED, and others), but also by 
a Swedish (AHLSTROM). In that case, it would be a tumor in the right 
apex, according to PANcOoAsT arising in embryonal, bronchogenic rudi- 
ments; a theory which is doubted, however , by most other authors, who 
believe that it is a bronchial carcinoma. The principal symptoms are 
Horner’s symptom and severe pain in the right arm. In the roentgeno- 
logic picture there is opacity of the right apex and always destruction 
of the upper ribs. But in this case none of these symptoms were present. 

The correct diagnosis might perhaps have been arrived at by aspira- 
tion biopsy or exploratory thoracotomy, but the patient’s enfeebled 
condition forbade the employment of any of these procedures, and we 
had to leave it at the supposition that it was a case of malignant tumor 
in the apex of the right lung. 

Comparison between the necropsy findings and the results of the 
roentgen examination showed good accord between the two. Thus, the 
massive thickening upwards in the right apex was due partly to the 
advanced fibrous processes, partly to thickening of the pleura, and 
finally to the invasion of the tumor. The more small-spotted, scattered 
infiltration downwards was due to the severe, accompanying lobular 
pneumonia. Finally, the tracheal stenosis. was due to compression in 
connexion with proliferation of the mucosa and tumor invasion. 

That we had been unable to establish the diagnosis roentgenologically 
may be explained by the tumor being embedded in the fibrous tissue, and 
by the unusual place from which it arose. The cavern, too, was not de- 
monstrated until at the necropsy; which was due to its small size and to 
the circumstance that it was enclosed in massive tissue, Perhaps tomo- 
graphy might have disclosed it. 

Where the tumor arose can not be determined with absolute ss 
It can hardly have been metastatic, since, in spite of careful search, 
other tumor could be demonstrated anywhere in the organism. yy it 
was epithelial, it must have arisen in the mucosal lining of the trachea 
or in epithelial tissue in the lung. Its slight extension in the tracheal 
mucosa, where only slight tumor growth | was found in a single place 
in the lower part, w hile most of it was found in the connective tissue 
and as small- islands in the cartilaginous rings (presumably in the 
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lymph channels), speaks against its origin there; and so does the fact that 
the tracheal stenosis did not occur until late in the course of the disease. 
In normal lungs, epithelial tissue is found only in the mucosal lining of 
the bronchi (most pathologists deny that cancer can develop in the al- 
veolar epithelium); but neither at the roentgen examination nor at the 
necropsy could any carcinoma arising there be demonstrated. On the 
other hand, the necropsy showed in the right apex a highly fibrous tissue 
and a smooth-walled cavern. These were undoubtedly remnants of an 
old tuberculosis that had become completely healed without the cavern 
collapsing. That the cavern was not the result of necrosis in the tumor 
was proved by its smooth wall and the absence of necrotic contents. Some- 
times the wall of a healed cavern is formed of fibrous tissue, in other cases 
it has had connexion with a bronchus. The tuberculous destruction may 
cause metaplastic transformation of the epithelium of the latter, so that 
the ciliated columnar epithelium is lost and only the basal cells remain. 
According to Friep, the latter possess the power of regeneration and 
invade the surrounding tissue and structures. If an active tuberculous 
process is going on in the cavern they become destroyed. But if the ca- 
vern is rdry», they may invade and line it; and thus the cavern may be 
lined with epithelium after destructive and cicatricial processes have in- 
terrupted its connexion with the originally afferent bronchus. From such 
a cavern a carcinomatous process may start, and the probability is that 
the carcinoma in our case had arisen in the tissue of the cavern found 
at the necropsy. Recently, the microscopic sections have again been ex- 
amined with the view of ascertaining whether the cavern contained such 
a metaplastic epithelium; but the result was negative. But, on the other 
hand, it would also be most likely that the malignant epithelium had 
displaced the non-malignant. 

In the literature there are only a few descriptions of such occurrence 
of cancer in a tuberculous cavern (SCHWALBE, COOPER, BEHRENDT). In 
ScHWALBE’s case, the patient was a man, 68 years old, in whom tuber- 
culosis had been demonstrated clinically; thus, tubercle bacilli had been 
found several times. At necropsy, a cavern as large as a hen’s egg was 
found in the left superior lobe. In its wall there was a solid tumor, about 
2 cm. large; but no connexion could be demonstrated between this and 
the main bronchus, which was situated close beside the cavern. The 
mucous membrane of the bronchus in this place was degenerated, and 
microscopy showed tumor tissue there; which made it reasonable to 
suppose that the tumor had arisen there. In both the other cases, similar 
conditions were found, and in none of them was it a question of old tu- 
berculous caverns. 

In the last hundred years it has been much discussed whether a healed 
or active tuberculosis can favor the development of primary cancer of 
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the lung. This is due to the remarkable rarity of the two diseases oc- 
curring simultaneously. Thus, according to Hamitton & WEXLER, only 
about. 60 cases, in all, have been described up to 1940. Two of these are 
from Denmark, one of them published by K. IsaGEr, the other by G. 
FALKENFLETH. The first in the literature was reported, in 1810, by 
LANNEC’s teacher, BAYLE, and in 1897 SCHWALBE stated that before 
that time he had found only three. Later, Frrep, among others, has re- 
ported 13 cases; and GRAHAM says that »in our own experience, associa- 
tion [of pulmonary tuberculosis] has been very rare in a fairly large 
number of cases of primary carcinoma of the lung.» (cit. from HaMILToNn 
& WEXLER). The reason of this is unknown, but several theories have 
been advanced. Thus, Rokiransky expressed, about a hundred years 
ago, the belief that the two diseases were absolutely antagonistic to one 
another. This view has prevailed up to the present day and has resulted 
in attempts at cancer therapy by means of tuberculin injections (PEARL). 
Others, like Frrep, do not believe that there can be any connexion be- 
tween the two diseases, and that their simultaneous occurrence in an in- 
dividual is merely fortuitous; and they explain the rarity of such cases 
by pointing to the fact that they usually occur in different age classes. 
Friep thinks, however, that a cancer may activate a previous tuber- 
culosis, both by diminishing the organism’s power of resistance and by 
freeing »immured» tubercle bacilli. 

Finally, there is a small group — Ewinc, Wor, Witson — who 
believe that tuberculosis disposes to cancer. The rarity of simultaneous 
occurrence of the two diseases in the same individual seems in itself to 
refute this theory; nor yet do the necropsy-materials from lung cancer 
tend to support it. Thus, the necropsy reports respecting primary lung 
cancer from the State Hospital in Copenhagen for the years 191 31935, 
35 cases in all, have been reviewed by Husrep and GERDA BILLMANN. 
In 7 of these cases there was complication with tuberculosis, but in none 
of them could any significance be ascribed to the tuberculosis as etio- 
logic factor. In five of them, the tuberculosis was in the opposite lung; 
only in two of them in the same, but with distinct separation between 
the two processes. P. Marz has published 138 cases, but only in 13 of 
them were earlier tuberculous processes demonstrated, and AARON & 
WAGNER find simultaneous tuberculous changes only in 3 cases out of 
74. Lastly, R. Jarre thinks, on the basis of 100 necropsies on patients 
who died from primary carcinoma of the lung, that he from the anatom- 
ical findings is warranted in concluding that in 7 ofthese the cancer had 
reactivated an old pulmonary tubere ulosis; but in no case did the tumor 
arise in metaplastic epithelium of an old tuberculous cavern (cit. from 
Year Book of General Medicine, 1936). 
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Our case might perhaps be thought to support Ewrne’s theory; on 
the other hand its rarity rather points to the conclusion that the arising 
of the cancer in the cavern has been a mere fortuitous coincidence. 


SUMMARY 


The authors describe a case of primary pulmonary cancer in a man, 61 years old. 
The case was first diagnosed as tuberculosis, but in view of the clinical course this diag- 
nosis could not be maintained. In spite of careful examination with a view to the pos- 
sibility of cancer, that diagnosis was only established at necropsy. The authors examine 


the reasons of this, discuss the necropsy findings, — a primary cancer in connexion with 
an old tuberculous cavern — and in conclusion the question of pulmonary tuberculosis 


as a factor for the development of cancer. 


ZUSAMMENFASSUNG 


Verff. beschreiben einen Fall von primirem Lungenkrebs bei einem 61jihrigen 
Manne. Der Fall wurde zuerst als Tuberkulose diagnostiziert, doch liess sich diese Diag- 
nose in Anbetracht des klinischen Verlaufs nicht aufrechterhalten. Trotz sorgfiltiger 
Untersuchungen im Hinblick auf die Méglichkeit eines Krebses, wurde die Diagnose 
erst bei der Sektion gestellt. Verff. betrachten die Ursachen dieses Umstandes, erértern 


den Sektionsbefund — einen primiiren Krebs im Anschluss an eine alte tuberkulése 
Kaverne — und besprechen an Hand desselben die Frage der Lungentuberkulose als 


ein die Krebsentwicklung férdernder Faktor. 


RESUME 


Les auteurs décrivent un cas de cancer primitif du poumon chez un homme Agé de 
61 ans. Le cas fut d’abord étiqueté tuberculose, mais sur le vu de l’évolution clinique ce 
diagnostic ne put étre maintenu. Cependant, malgré un examen soigneux, orienté vers la 
possibilité d’un cancer, ce second diagnostic ne fut posé qu’d l’autopsie. Les auteurs en 
recherchent les raisons, discutent des constatations nécropsiques — un cancer primitif 
en connexion avec une vieille caverne tuLerculeuse — et débattent, en maniére de con- 
clusion, la question de la tuberculose pulmonaire considérée comme facteur cancérigéne. 
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FROM THE ROENTGEN CLINIC OF THE AARHUS COUNTY HOSPITAL, DENMARK 
(CHIEF: AAGE WAGNER, M. D.) 


FOUR CASES OF DIAPHRAGMATIC INTUMESCENCE' 
by 
Aage Wagner 


In the roentgenogram of a normal diaphragm taken while it is at 
rest, each cupola is as a rule seen as a single, evenly rounded arch con- 
vex towards the thorax. During deep inspiration there may in its sur- 
face appear several bulges, some of them concave, others convex, up- 
wards. The former occur because the attachment of the diaphragmatic 
wall to the ribs is situated a little higher than its insertions in the inter- 
costal space, and are seen especially in leptosomatic individuals with 
deep seated diaphragm. As a rule, it is a perfectly normal phenomenon, 
which is stated to be more frequent in asthmatic and emphysematic 
individuals than in normal. These upwards concave folds will hardly be 
confused with pathologic phenomena. 

Whith the folds convex towards the thorax it is different. They may 
be very pronounced also in sound individuals, and may be present not 
only during deep inspiration, but as a constant phenome non. In the 
latter case ‘they may produce rather deep furrows in the liver, and the 
portions of that organ lying between these furrows will then bulge up 
into the diaphragm, resulting in pictures resembling those due to sub- 
diaphragmatic, pathologic processes. 

These pronounced cases are rather uncommon, however; and are, like 
the bulges concave towards the thorax, most often seen in emphysema- 
and asthma patients. As a rule, also these upwards convex bulges are 
without pathologic significance. When confronted with such a case, the 
roentgenologist must therefore first decide whether it is a normal finding 
without significance, — and already this may be difficult, — or a patho- 
logic phenomenon; and if the last is the case he must, of course, try to 
come as near to a diagnosis of it as it is possible with the means at his 
disposal. As far as I can see from the available literature on the subject, 
the roentgenologist only seldom arrives at the final diagnosis; his contri- 
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bution often consists merely in showing the way to other methods of 
examination that must be employed in order to establish it more exact- 
ly. It is true that in recent years he has had the additional aids of kymo- 
graphy and tomography, and some will also be able to get a diagnostic 
artificial pneumothorax done, and perhaps a pneumoperitoneum; but 
the exploratory puncture and the thoracoscopy, which are the methods 
that give results in an examination of the diaphragm, he must leave to 
others. 

I have recently had occasion to examine 4 patients with more or 
less marked upwards-convex bulge in the diaphragm. In one of the cases 
I succeeded in establishing the correct diagnosis, in two to diagnose the 
condition fairly correctly; while in the fourth the diagnosis has not yet 
been confirmed. 

What, now, should be thought of, when one finds an apparent bul- 
ging, outwards, on the surface of the diaphragm? — If all the possi- 
bilities are to be considered, the list is very long, and many of them 
great rarities, of which only very few cases have been published. The 
most common, I believe, must be 


1) the normal, or abnormally large, bulges convex towards the thorax; 

2) diaphragmatic herniae of all kinds; 

3) tumors (including cysts) under, or immediately above, the dia- 
phragm; 

4) diverticulae from the lower end of the esophagus or from the for- 
nix of the stomach. 


In Figs. 1—4 I have placed side by side the first frontal chest pic- 
tures taken of the four patients. It will be seen that in them all there 
is, in the angle between the right border of the heart and the cupola 
of the diaphragm, an upwards convex shadow of somewhat different 
size and intensity. In three of the patients there is no reaction in the sur- 
roundings; in the fourth there are signs of chronic inflammation in the 
form of veiling of the base of the lung, retraction of the heart and dilated 
vessels. None of the abnormal shadows pulsate or contain air, and they 
all become somewhat more distinct during inspiration. Beside the or- 
dinary roentgenography and screening in all diameters, examinations were 
in all the cases made with contrast in esophagus, stomach and intestine, 
as well as kymography and tomography. 


Case 1, — The patient was a boy, 8 years old, entered for observation for mese- 
raic adenitis. For about 3 years past he had now and then had intermittent pains in 
the abdomen, accompanied by fever (up to 40° C.) and nausea, only once also vomiting. 
No other subjective symptoms. Objectively: hazelnut-sized angular lymph nodes; other- 
wise only a few small nodes. Blood sedimentation reaction, 19. Moro, negative. In other 
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Fig. 1. Patient Case 1: Hernia Fig. 2. Patient Case 2: Subdiaphragmatic 
of esophageal opening. cyst. 


Fig. 3. Patient Case 3: Pericardial Fig. 4. Patient Case 4: Diaphragmatic 
lipoma (?). hernia containing normal hepatic issue. 


respects, conditions normal. After 1 month in medical ward, discharge in good condi- 
tion. In reply to inquiry later, the parents state that he is still perfectly well. 
Roentgen examination of the lungs showed a well defined shadow, fully 3 cm. in dia- 
meter, in the right pericardiophrenic angle. In oblique-diameter and lateral views it could 
not be seen. After screening, barium was given by mouth, and now the case readily re- 
vealed itself as a tangerine-sized hernia of the esophageal opening, with congenitally 
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shortened esophagus (Fig. 5). There can, in fact, be 
question only of two possibilities: a congenital, epiphrenic 
diverticulum from the esophagus or a hernia of the 
esophageal opening with a too short esophagus. 


AKERLUND has in a paper, in 1926, men- 
tioned and shown that one may easily be led 
to make the wrong diagnosis of low seated 
diverticulum from the esophagus where the case 
is really one of esophageal hernia. 

These epiphrenic diverticula are exceedingly 
rare. In the present case the diagnosis is beyond 
doubt, because some of the pictures show pre- 
cisely the broad connexion between the pouch 
and the stomach itself, which, according to 
AKERLUND, excludes the diagnosis of diverti- 
culum (Fig. 5). 

Fig. 5. Since the patient, according to the informa- 

tion received, is now well, it must be supposed 

that the symptoms for which he was admitted were not due to the 

esophageal hernia, and that so far the rather considerable malformation 
has not caused him any trouble. 


Case 2. — The patient was a woman, 63 years old. In the last 2 years before the 
admission she had suffered from palpitations, dyspnea and edema of the ankles. At her 
entry, ascites was found. Blood pressure, 220; electrocardiogram, fairly natural; stetho- 
scopy of heart likewise. Later, icterus set in. Diagnosis: cirrhosis of the liver. During her 
stay in the hospital, her condition got steadily worse, and about 3 months after entry 
she died. 

At roentgen examination of the thorax, the heart was found normal, and the only 
demonstrable abnormality was a round shadow in the right pericardiophrenic angle. 
What produced this shadow could not be determined with certainty. Examination after 
administration of barium by mouth showed no relation to the digestive organs; kymo- 
graphy showed that the tumor did not move when the patient held her breath, and to- 
mography that there was no cavity in it. In one film it looked as if it continued in a sha- 
dow, as large as a closed first, which could be faintly seen through the shadow of the 
liver. During respiration it moved with the diaphragm, and during deep inspiration 
it became more pronounced. 

No exact diagnosis could be established, and it was concluded that it must be a 
case either of a normal thoraco-convex bulge in the diaphragm or of a pathologic process 
under the latter, the nature of which could not be determined. 

After the patient’s death, necropsy showed cirrhosis of the liver, with large asci- 
tes, and chronic, adhesive perihepatitis. The bulge in the diaphragm was due to the for- 
mation, between the latter and the liver, of an encapsulated cavity, which forced the 
diaphragm upwards. 


Case 3. — The patient was a man, 74 years old, whose only complaint was of a 
little pressure in the chest and slight palpitations. Ten years before, he had been prosta- 
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tectomised, and for four—five years he had had slight attacks of dyspepsia. Blood pres- 
sure, 160/90. All other examinations, including roentgen examination of the biliary 
passages, the stomach and colon, and electrocardiography, showed nothing abnormal. 

The roentgenologic picture of the thorax was very similar to that in the foregoing 
case, but differed from it in two respects: laterally it showed 2 pronounced bulges con- 
vex towards the thorax, and medially it seemed as if there was an arched extension of 
the pericardium in across the intumescence. As the patient had hardly any discomfor- 
ting symptoms, only the usual routine examinations were made; which only showed 
that the tumor was massive, did not pulsate, and did not have any connexion with the 
alimentary canal. 


I am myself most inclined to believe that it was a case of a soft li- 
poma arisen from the subpericardial adipose tissue. A case of this kind, 
in which operation was performed, has been published by SavERBRUCH, 
who maintains that as long as these lipomas are soft and yielding they 
need not necessarily give rise to symptoms, at all. 


Case 4, — This patient was a farmer, 24 years old, who as child and in early 
youth had been in good health. At the age of eighteen, he had during six months periods 
of palpitation of the heart, and at that time his physician ascertained that his heart 
lay so far to the right that it must be supposed to be a case of situs inversus. Two years 
later, the cardiac attacks returned, and were now accompanied by intense pains. The 
patient was so ill that he had to give up working and applied for invalidity pension. 
Of other symptoms, there was some cough, a little yellow — sometimes blood-tinged 

- sputum and now and then a threatening to faint. 

The objective examination showed nothing abnormal except the transposition of the 
heart. There were no signs of stasis. The electrocardiography was normal nor yet did 
the usual laboratory show anything abnormal. 

The roentgen examination, on the other hand, gave a surprising result, and I will 
therefore describe the roentgenologic picture in some greater detail. 

The fact that the patient was a keen footboll player, and as such no doubt often 
exposed to hard knocks, may have been to some extent determining for the devel- 
opment of the disease. 

In the first picture of the lung (Fig. 4), the most noticeable feature was the displace- 
ment, towards the right, of the heart, the shape of which was otherwise to all appear- 
ances normal. At screening in different projections, there was behind the heart and a 
little to the right of it, but entirely clear of the heart shadow, seen a well defined shadow, 
the size of a hen’s egg; and on revision of the lung picture first taken, this shadow could 
now be just faintly discerned in the right pericardiophrenic angle; in hard exposed pic- 
tures in slightly oblique projection it stood out very distinctly. In Fig. 10 it is seen as 
if growing up along the diaphragm, but with a slightly constricted base and quite sharply 
delimited. All about it, the pulmonary vessels are dilated and twisted; but in the lung 
tissue itself there are no signs of inflammation or atelectasies. The shadow was most 
distinct in position of deep inspiration, but moved nearly as much as the diaphragm 
during respiration. It did not become larger when the patient pressed. It did not fill 
under administration of barium in the esophagus, stomach and intestine. Tomography 
showed that it was massive, and at kymography there was hardly any demonstrable 
pulsation. 


The diagnostic possibilities considered were divided into two groups: 
1) tumors (including cysts) arisen in the diaphragm or its nearest sur- 
roundings, and 2) diaphragmatic hernias. 
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Tumors arising in the dia- 
phragm are rather uncommon. 
A list, by GALE & Epwarps, 
of the cases published up to 
1939, contains only 12 in all, 
8 malignant and 4 benign; to 
which they were themselves 
able to add a thirteenth: a 
case of malignant tumor of 
the diaphragm diagnosed as 
a primary adenocarcinoma of 
the liver, arising from an 
isolated lobule of embryonal 
liver. 

In the case of my patient 
I judged that if it was a tu- 
Fig. 6. NyLAnpER’s case: Cystic lymphangioma mor it must be benign, since 

on right cupola of diaphragm. it was sharply delimited 

against the surroundings; but 

in reasoning thus I was mistaken; for GALE & Epwarps’s tumor was 

just as sharply defined (see Fig. 7), and yet it was a carcinoma. Cysts 

above or below the diaphragm may produce similar pictures. In Case 2 

is described a subdiaphragmatic, serous cyst which forced the dia- 

phragm upwards; but also on the pleural side encapsulated cavities 
may form. 

In 1942, NYLANDER reported a case, operated upon, of cystic lymphan- 
gioma arising from the right cupola of the diaphragm. He examined the 
patient in the same manner as I did, but in addition did a pneumothorax. 
He diagnosed the case as tumor of the diaphragm, but was unable to 
say anything about its character. The picture of his case is reproduced 
in Fig. 6. 

In the case of my patient, pneumothorax ought to have been induced 
in order to examine whether it perhaps was a case of benign tumor of 
the base of the lung; and to ascertain whether there was any connexion 
with the liver, a pneumoperitoneum might have been established. The 
last was done in GALE & Epwarps’s case and clearly showed that the 
shadow demonstrated by them had no relation to the liver, which might 
very well have been the case. 

In 1937, S6DERLUND reported 2 cases of »tumor of the diaphragm», 
the roentgenologic pictures of which are exactly similar to that of my 
case. In one of them, he established the diagnosis by means of pneu- 
mothorax and thoracoscopy; it was a diaphragmatic lipoma. In the other, 
he had to content himself with the diagnosis of diaphragmatic intume- 


FOUR CASES OF DIAPHRAGMATIC INTUMESCENCE 245 


Fig. 7. Gate & Epwarps’s case: Fig. 8. SODERLUND’s Ist case: Dia- 
Adenocarcinoma of the liver. phragmatic lipoma. 


Fig. 9. SGDERLUND’s 2nd case: Adenoma Fig. 10. Author’s case: Dia- 
of the liver, forcing the diaphragm phragmatic hernia containing 
forwards. normal hepatic tissue. 


scence, and only an exploratory laparotomy showed that the bulge in 
the diaphragm was due to an adenoma arising from the liver. 

[ have placed the pictures of NYLANDER’s, GALE & Epwarps’s, 
S6DERLUND’s two and my own Cases side by side (Figs. 6, 7, 8, 9 and 
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10) in order to show how much the roentgenologic pictures of these most 
different diseases resemble each other, and to give an impression of 
how necessary it is besides the roentgen examination to have also other 
methods of exploration at one’s disposal in order to arrive at a fairly 
sure diagnosis. 

The other group of possibilities considered was that of the diaphrag- 
matic hernias. Now, hernias in the right side of the diaphragm are rather 
uncommon, both because that side is protected by the liver and because 
the pleuroperitoneal foramen closes earlier in the right side than in the 
left. The content will most often be intestine or stomach, and this could 
after the result of the roentgen examination be excluded; but both liv- 
er, spleen, kidney and even pancreas, are found as the incarcerated 
content of diaphragmatic hernias. In all the cases of this kind which I 
have found in the literature it has, however, been a question of larger, 
traumatic or congenital diaphragmatic defects, and of this there was 
no question in the case of my patient. 

I had no idea that a portion of a normal liver, as large as a hen’s egg, 
could force its way up through the diaphragm and form a hernia; nor yet 
have I in the literature available to me found any case of that kind described. 


Nevertheless it was what had occurred in this patient. He was, — rather 
a little humiliating for the specialist, —- referred by his panel doctor 


under the correct diagnosis, for admission to the pulmosurgical service 
of the State Hospital, where he was operated upon. After a constricting 
groove had been split, the hernia was reduced and phrenicotomy done 
in order to make the suturing of the hernial ring easier and ensure against 
recurrence, 


SUMMARY 


The author reports the finding, in 4 patients, of rather similar-looking roentgenolo- 
gic pictures of a roundish shadow in the right pericardiophrenic angle. He succeeded in 
diagnosing three of the cases, which were found to be respectively a hernia of the eso- 
phageal opening with congenitally shortened esophagus, a subdiaphragmatic cyst and 
a diaphragmatic hernia containing hepatic tissue. The case of the fourth, in which the 
diagnosis was not confirmed, was supposed to be a pericardial lipoma. 


ZUSAMMENFASSUNG 


Der Verfasser meldet bei 4 Patienten den Befund von recht ahnlich aussehenden 
réntgenologischen Bildern von einem rundlichen Schatten in dem rechten Herzleber- 
winkel. Es gelang ihm drei der Fille zu diagnostizieren, die sich als Hernie des Hiatus 
oesophageus mit angeborener Kiirze der Speiseréhre, bzw. als subdiaphragmatische 
Zyste und als Lebergewebe enthaltende Zwerchfellhernie erwiesen. Vom vierten Fall, 
wo die Diagnose nicht bestitigt wurde, vermutete man, dass es sich um ein perikardia- 
les Lipom handle. 
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RESUME 


L’auteur communique la découverte, chez 4 malades, d’images radiologiques d’aspect 
assez semblable, consistant en une ombre arrondie dans le sinus péricardiodiaphragmati- 
que droit. Il réussit 4 diagnostiquer trois de ces cas qui étaient, finalement, l’un une 
hernie du hiatus cesophagien avec raccourcissement congénital de l’cesophage, le second 
un kyste sous-phrénique, et le troisiéme une hernie diaphragmatique contenant du 
tissu hépatique. Le quatriéme, ou le diagnostic ne fut pas confirmé, a été considéré 
comme un lipome du péricarde. 
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